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To His Highnels the Prince 
Eletor Palatine. 


May i pleafe Your Highieſs ! 


Should not thus have preſentca my 
Diverfions , where I owe my ſtray 
and bulinels 5 but that where all 
is due, 4 man may 40t juſtly with- 

hold any part. 

This followino Diſconrſe was compoſed 
ſome yerrs ſince at my ſpare hours in the 
Umverſity, The Subjed of it 15 mixed 
Martl:cmaticks ; wh:ich I aid be rather at 
ſuch times make choice of, as berg {or 
the pleaſure of it \ OYC proper fon VOCYC A» 
tic; and for the tacilit) wore [nitable to 
my abilitics ana nba 

I ſhoul i ot, , have vecn an1tiot, T 
of any) lo Great py f; auld 101 of any "IM 
tur) Patronaze, had not my rc/t:ton both 
£174; cd andembolzencd me to this Dedi> 
£4100. 

T3; that Know your Hivhneſs, hom 
felt a1 £NEOUTAVEY 3OW ar, and bow avie 

14 $ i», ts : FE 


The I piſtie. 


4 Juazc in «ll ina of moentous Arts au« 
[rervture wriſt needs acknowleds your 
ereflares and l, v coa:t191 to be none of 
; Foy mean 1211 C [Dis] ( ( a9; {t t ho/ C THAMY 
1 her) unacr which the Commonwealth 
"nf Learnin"aces nov ſufer. 
It would in many reſpedts much :onduce 
:o the gericral advancement of religion 
and icarnin?, af the reformed Churches, tt 
whoſe cauſe and defence your famnly hath 
ſo deeply ſuffercd, were but effect ally 
mindful of tier eavnnementstott. md 
particular! 1, if th. le preſe nt unhappy arf- 
ferences of this Nation ata not occaſion 
to much [oractfulncfs of theer former 
ceal and proffron. {v1 (he indicating 
of yeur f. amriily, arid thc 1ettor wo 7 of YOWTY 
Hiokmeſ, , the haſta and accompliſh- 
1 nut of 1017 ><, ropether mth the mcreaſe 
of all ia es (1) bleffen. ( "P01 WONT Hob 


"els, {h1 lethe lemty dar! prayer of 


5 : 
i [| bs 
[ «1 d #8 6:z bkE8G% SAI 


"Aont bur e nrt ni Nl devo 
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READER. 


\T 165 related of Fleraclitus, that 
when his Scholars had tound 
him in a Tradetman's ſhop, whi- 
ther they were aſhamed to enter, 

He told thein, od wogne talt loco at; 
deſunt 1mm09 tales, that thc LUTES Were 
as well converſant in ſuch places 2s 1n 
others; intimating that a divine pow- 
er and wiſdoine might be difecrned 
cvenin thole common Arts, win! arc 
ſo much delſpiled. And though the 
manual exercilc and practiſe ot them 
he clteemed ignobl., vet the thuly or 
their general cauſes and principles can 
not be prejudicial to any other ( tho 
the nol ſacred ) proteſiion. 

It hath been my uſual cuſtom in 
nc court: ot my other ſtudies, to pro- 
[ lc M1075 Mathematical or Philoſo- 
+ 4 PIical 


vic LC R eaadcr. 
;hica! 10quinies, tor the recreation ot 
ny leturc-houvrs; and as | could ga- 
cher ſatiStactio', ro compole them to 
{ome form and method. 
Some of theſe have becn tormerly 
»ubliſhed, and I have now ventured 


orth this diſcourſe ; wherein beſides 


the great delzght and pleaſure ( which 


every rational Reader muſt necds find 


in fuch notions as carry with them 
echeirown evidence and demonſtration) 
therc 15 alſo much real benefir to be 
learncd ; particularly for ſuch Gen 
tlemen as employ thr cltates 1n thoſe 
chargeable adv catures of Drawing , 
Mincs, Cole-pits, cc. who may from 
hence learn the chict grounds and na- 
ture of Engines, and thereby more 
ealily avoid the duliifions of any cheat- 
ing Impottor; And allo tor luch con 
mon Artificers, aS arc well Skilled 1n 
the practiſe of thele Arts, who may 
De Much advaiituged by tlie right un- 
ucrſtanding ot the: erounds and 
Theor). 

Ramuy; hath cHlerved, CA hc Fo: 
ion why Germany both buoy {o ine 


m_—_« as was 5», © AA XK, 
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To the Reader. 


aent for Mechan- il inventions, 1s h-- 

caulc there '1a1ic ven Publick Ieftures 
of this kind inſtitucd amon_tt then, 
and thoſe not ony in the carned 
languages, but allo in the vulgar 
toN.Jue, tor the capacity of every un- 
Ictter'd ingenio!'s Artificer. 

This whole Diſcourſe I call Bathc- 
matical MPaatick, beccaulc the art of 
ſuch Mechanical inventions as are here 
chicfly inſiſted upon, hath been for- 
merly fo i{tylcd ; and in alluſion to vul- 

gar opinion, wine! doth commonly 
ARtribute all fuch ſtrange operations 
unto the power of \*.:7 -ick.; - For which 
reaſon the Ancicnts did name this Art 
Oauuc mw nw, ur Mirandorum Fc 
(rx. 

1 [1C hilt Look, 15 Calicd Av clr1rmeae rt, 
becauſe he was the clnctelt in dil ovc 
r1ng of Mecl:anic: lp ers. 

The fecond 3s Ity id by the name © 
[D* aalts, who 18 ic] ited to be One (:; 
the hrit and moit {i mous amoneit r'1 


Agr 'y;-9, 
De FL mnt 


Scier*® c_ 
42 


To the Keader: 


that did reduce Mathematical princi- 
les unto Mechanical experiments. 

Other diſcourſes oft this kind, arc 
for the molt part large and volumi- 
nous, of great price and h ardly gorten ; 
and belides, there arc not any of them 
( that | know oft ) in our vulgar 
tongue, tor which theſe Mechanical 
Arts of all other are molt proper. 
Theſe inconvenicncies are here in 
ſome meaſure remedicd, together w ith 
the addition ( it 1 miſtake not ) of 
divers thinns veiy confulerable , "and 
1or infitted upon by others 


po 


1 jc Contents 411d Moriod of 


this follow! jC? U1:conurlc. 


The F;rft 130gh. 
Chap H- 2 HF exielieitct of rhe 
A sS..: Ii i) i ht ICC 
cConcteale.. © th Avricieont T he: tus 
thor tu Tat ocirewed of them, 


'$,1 ff ( (#7 £1: 4?.133”O o! tins Art; 
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: : ] 
| 1 he ſubj, I 2 412d HIA8LMEWO 


Ch. 3. Of the 1 7 Mohainual faculty, 
ihe Bal! 1c. 


Chi. v- of FAO NTAC, {5 "= 044 Mechanic 
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The Contents. 
C!1. 7, Concerning the Pulley 


Ch.S. Of the Wedg. 
Ci. 9. Of the Screvy, 


Cli.1-. An wquiy ito the magnificent 
works of the Anceats, which much ex- 
reed onr latcy times, may ſeem to in- 
'er a Atctay 12 theſe Mechanical arts. 


Cii.1n. That tre Ancients haa aivers 
INOE1VES and IMCANS for fuch 7'4ſt mas 
mihcent ron, whichwe have not. 


Ch. 12; Concer TIER the fine of the Me 
SLamdchk faculties; paritrutaty the Bal- 
\41Ce 447% Leaver. How they may be 
cOntriaica tomone the whnle world, v7 
wy other concervable wort. 


Cti 13. Of the Wheel, oy multiplicat ins: 
4 F016 ly, :t z's caſte F 1 MG? # 131} 101"; 
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The Contents. 


that it 1s poſſible by the mult. 'icariun 
of theſe, to pull up an Vak by the roots 
with) 4 harr, lift i up with 2 ſtraw, Or 
blow 11 Ap with ones breath, or to per- 
form the greateſt labuur with the leaſt 
power. | 


Ch. 15. Concernins the proportion of 


ſlowneſs and ſwiftneſs in Mechanical 
motions. 


Ch. 16. That © 15 poſſible to contrite 
ſuch an artificial motion as ſhall be of 4 
ſlowneſs proportionable to the ſwift nel * 


of the heavens. 


Ch. 17. Of ſwifrneſs, hew it may be 1 
creaſed to any kind of proportion. Cons 
cernins the oxeat force of Archimede- 
his Eneenes. Of the Balliſta 


Chi. LS, Cunccr mm the Catapidt.r, C- 


Empines for how) 


Ch. 14. 1cmpbaiſon betwixt theſe as; 
CIEMW! FE 1911s , ara the (:1u9-powde» 
rnſl; unents now in ufc 


CH- 2: 


The Contents. 

Ch. 25. That it 1s poffible to contrive 
ſrch an artificial wotton, as may be 
equally / wift with 8 me / uppoſ ea mol ion 
of the heavens. 
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Thc Second Book. 


CH: 2. HE arverskivas of Auto- 
mata,or Self HIOUCTS : Of 


lis. Of the contrivance of ſeveral 


motions by rarificd atv. A brief at- 


L reſaon concen wing Wia-guns. 


Cli. 2. Of a [ailing Chariot, that may 
withour horſes be aritcn vn the land 
{, rhe wind, as» (hips ac vn the ſe. 


Ch. 3: Concerning the fixed AutOMat., 
Clocks, Spheres repreſ, ating the hec- 
Ienly motions. TI he [cucral excellen- 
ces that are moſt commundable 11 [uch 
k:ntof contrivances 


Ch. 4. Of the movable ana nradien! 
Automata, repreſentin! the mutinn 
of living creatures, various ſounas, 
of brras, or beaſts, and [ome of them 
© ticulate Ci. 5 


C 


The Contents. 
ve Ch. 5. Concerning the poſſibility of [1 a- 


be ming an Ark for ſubmarine \\ avie ati- 
"n ons. 1 he Difficulties and Com venter- 
ces of ſuch + contrivance. 


Ch. 6. Of the volant Automata ; At- 

chy tas his Dove,and Regiomontanus 

py his Eaole. The poſſi” uy and vreat 
/ uſe fulne, 's of ſuch INUCNEIONS. 


'” Ch. 7. Concerning the Art of flying. 
The ſeveral ways whereby this hath 
been, or maybe attempted. 


*- Ch-$. 4 reſolution of the two chief at- 
ficul! tes that ſeem ro opp ſe the poſſibi- 
lty Of 4 tlying C hariot. 


- Ch.y. Of aperpetnal motion. The ſeem 
ing facilit' and real difficulty of any 
ſuch contrivancc. The ſeveral waz: 
n-eveby it hath been attempted, par 
ticulnr.y by Chymmiſtry. 


A F4- (-. (04 [-1htr rraiicnns (a Mm} S, alu 
s it: IC a! rola' (IC .» COM! CV Ht then an 
Y .[{ 1» OV Mm ANY liyared YEA») 53 {#0 
| HJE{Hzen Ch. 14 


The Contents. 


Ch. 11 Several oprnio 5 concerning the 
14 WIE and walk 1X of t heſ e perperual 


Lamps. 


Chap. 2. The moſt * rob le c0nje- 
(1 HTC hy vo 1h Ps 1p were fra- 
mea | | 


C'1. 13. Concerning ſeveral attempts of 
con:riving a perpetuai motion by mag= 
netical virtues 


Chap. 14. The ſeeming probability 
of effecting a continual motion by 
Jolid we-2hts in a hollow wheel oy 


ſphere. 


Ch. 15. Of compoſing a perpetual motion 
by fluid werghts. Concerning Archi- 
medcs his water-ſcrew. The great pro- 
bability of accompliſbin? this mnquiry 
by the help of that, with the fllible- 
neſs of it upon experiment. 
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ARCHIMEDES: 
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Mechanical Powers. 
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E- \ IP. 8 
The Excell my of th. ſ- Arts. Wy they 
were concealed by th®* Aacient, The 
Authors that have treated of th-m. 


L L thoſe various Srudics 
about which the lons ot men 
do bulie their endeavours , 
may be generally co.:npriſed 

under theſe three kind: : 


Divine. 
Nara 
CArtificial. 
B To 


Archimedes; or, Lib. T. 


To the tilt of theſe, is reducible, 
not only the /pecr:{:110» of Theologi- 
cal 'Fruths, but alſo the pradice of 
thoſe Virtucs which may advantage 
our minds in the enquiry iter their 
proper | | "PI 'C 5 4nd thele Arts a- 
One May . uly be ſtiled Liberal, Qra 
fiber in fait how: 414, qubus cure 
wirt ©, (faith the [31vine Stoick ) 
which fct a men at libcrty fron his 
Iutts and patltions, 


To the Sccond, way )- referred all 


that ' nov Ide which coneins the 
frame ot thy, vureut Unierle, or the 
ulual comle of Yriovidenwe in the go- 
verniment of t]' ole created things. 

To the Lalit, do belong all thoſe 
inventions , whereby Nature 1s any 
way quickned or advanced in her dc- 
tects: Theſe Artnticil Experiments 
being (as it were) but fo many tſlays, 
whereby men do naturally attempt 
to rcltore themlelves from the firſt 
general curſe inflited upon their La- 
bours. 

1his following Diſcourſe docs 
properly appertain tothis latter kind. 


Now © 


=_ d—_ ans Hrs —_y 


ind, 
low ' 


Cap. I. Mechanical Powors. 


Now Art may be faid either to 
;,m:tate Nature, a$ in Limning and Pi- 
tures ; or to he/p Nature, as in Medi- 
Cine : ; or ro vr rcome and ps ace Na- 
ture , as in thele Mechanical Diſci- 
plines, which in this refpe&t are by 
{o much to le preterre.! betore the 
other, by how much their ent] and 


Power 15 More Cx 'eli.nt. Nor arc 
they therefore to be efteeme.! els 
noble, becau'c more | 47 tical, lince 
our beit and matt divine \nawledge 
5 Intended for action: ad rice = 
ju{tly. be - countcd  {:1: ren- ltur; 
Witch do not conic i) Practice 3S 
their proper end 

But ſo aptarc we to £3:temnevery 
thing wich 1s common, thar the 
Ancient Plulolophers licenced it 4 


great port of Wil om, to conceal 
their Learning from vulgar appreÞ. :1 
ſion or ule, thereby ulic better to 
maintain it in it d1-: honour and 
relpect. And thereto : did they gc- 
ncrally vail all their Aris ard Scicii- 
ces under {ſuch myttical expretlions, 
25 might excite the peoples wondcr 

B- : and 


Af cri be 


i Sen 


\ 


% 
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Archimedes; or, Lib. I. 


an] reverence, tearing leſt a more 
calic and tanultar diſcovery , might 
expolc them to contempt. OS pſa 
mt ih : fabularin cinicults OPEVITUYH- 
tar, {1rmamnitihus tantum Varis, ſipientia 
mit pretty, err arcant conſeus, Content 
frat 1urqut, ad wenerationem , figur 
a' fr ndentih is d wilitate foerituon, Tarth 
a Plaronick. 


Hence was It, that the ancient Ma- 


thematicians did plice all their learn: 
ng inal{trictul fy ectlitions,refuling 
to''chale tle proieiples of that nob'e 
Profeihoun uno Mechanical Expert- 
ments Inlonuch, that thoſe very 
Authois amongit them, who were 
molt cmincat for their inventions 
of this kind, and were willing by 
thoir own practice, to manifelt unto 
the v orld theſe Araticial wonders 
that might bc wrought by theſe Arts, 
as Deaalns. 1 chytas, Archin a s, &C. 
were notwirhſtan:ing ſo much infe- 
ted with chis blind ſuperſtition, as 
not to icave any thing in writing con- 
ccrning the grounds and manner ol 
tlc operations. 


Oumn 
QA 


HIM 


Cap. 1. Mechanical Powers. 


(uintilian ſpeaking to this pur- 
polc of Archimedes. lanh thus: (name 
wis tantum tamque linoularem Oe0m: « 
IY£ 4ſum, Ar cm a "oY anvnularibius © Xx- 
cOpeS's CF admr 1845 C001 ous Off: 1 = 

ty, propler que noa humane | a PROS 
Pie nti.e lauatm {x adt plus, hfit [41th 
in ll: Platons perſuaſion”, nc nll.im 
Me: chamcam liter um proatre Volutt. 

By which means, Poltcricy hath 
unhappily lolt, not only the benctit 
of thoſe particular cilcoveries, but 
alſo the proncicncy ot thoſe Arts in 
7eneral. For when once the learn- 
<d men &1d toibid the reducing of 
them to Puticular ute and vulgar 
CxPerument, others did thereupon re- 
tule thule ttudics themlelves, as bc- 
"mg but empty and uſeleſs ſpeculati- 
O15. VWhence it care to pals, that 
the Science of Geometry was fſount- 
"erfally aepketheck 1CCcAving little or 
10 addition to1 1Nany hundred y cars 
together. 

Amongpit thete Ancients, the di- 
vinc [/ato 1s obſerved to be one ot 
rig prcatult fhicklers for this fond 

OprmNn, 


5 
Quiner I. 


&.. &. TOs 


Pe Rim 
Schr) \1.:- 
Ty | 


Archimedes ; or, Lib. I. 


opimon, ſeverely dehorting all his 
t...'owcrs trom proſticuting Mathe- 
1 1arical Principles, unto common ap- 
prelicnſionor pra: tice. Like the en- 
vious Emperour / 16. 1:us, Who isTe- 
ported to have kiiled an Arrtiticer tor 
making plals malicablc, tearing leſt 
thereby the price of Metals mb be 
debated. Sov he, 1n his ſuperſtition 
to Philolophy , would rather chuſe 


. todeprive tlic world of all thoſe uſc- 


ful and cxcel:ent Inventions which 
might be thence contrived, than wo 
exX"0!'e that Profeſſion unto the con- 
cept of the ignorant vulgar. 

Bur his Scholar Ariftor/c, (aSinm:- 
ny other particulars, fo likcwilc in 
this) did juſtly oppoſe hun, and bc- 
came himſelt on: of the firit An- 
thors that hath wric any metho:. 
cal Diſcourſe concerning thele Arts ; 
chuling 1athe: a certain and general 
enefit, before the hazard that might 
accrue from the vain and groundlc{; 
cilreſpects of ſome ignorant perſon 
Being ſo jar ſrom ceſtecming Geo- 
metry diſhonoured by the applica::- 


C4 


Cap. 1. Mech mical Powers, 


on of it to Mec':anical practifes, thi; 
Ic rather thought it to be thereby a- 
dorned as with curious variety, ard 
to be exaltad unto its nattiral ond, Ant 
whereas the Neath that ins of rhote 
former ages, 1 rotſels all their 
L.c.ming, as COetoOus men do thr 
Wealth, only in thovohiand notion ; 
the judicious vr i/l-tic, Tie a wii 
Steward, 1d [iy it our to partic vil 
uſeand t Npro vement, Tig"tly pre r 
ring thetcality and (ul fltanc. vo Þ.!; 
Ick benctit, betore the ſlin'os © 
vine 1itued ſpecuiarion, ur ut 
ONO! 

$4i1CC P1171 6 there have Heen divers 
LiICT -\uLtors, who have been e' 1- 
nent lor thaum Writings of this n2- 
(I1C, Sirt}4 Were oo Yo AN 


[T-40-M--71 7; 87 12, XAPAT . - 
[ 

7, It, | __ Jt 146, WIC ih Fe ins 
FTRESS. | Flear'. us Nomantioe 
AP ACETaN —t, 414, Mir fink is, Þ:t- 
tings, ©. Pilides many others, tho: 


nave treaicd Jlargeiy of feveril Fi. 
OINCS, AS ror {/ime Ram th, Viitor'g 
<=untha, 7 < by; þ {fun . Je velihs 

E387 n 4 Not! 


2 Archimedes; or, Lib.l 


Moſt of which Authors I have 
eruſed, and ſhall willingly acknow- 
Lan my felt a de'ttor to them fo: 
many things in this following Dil- 
courle. 


p_—_— — 


AF. 1. 


Concerning the Nam: of th:s Art. That 
it may properly be ſtyled Liveral. Th: 
ſubjelt and nature of it. 


He word 1:chanict is thought 
T vpſ1us k © 0. iS 
Poly orcet _ to be derived art tv wrxzs x, 
i 1. Di- avary, multum aſcenaere, pertingere : 
Oſt mtimatnig the efficacy and force cf 
{-/../: :6- ſuch Inventions. Or elſe $2 us x2:- 
{4 E'7- 1jav ((anth Enſftathius ) qura hiſcer: 
1 0/0gy im : . | > gb 
ole /, mm ſi,it beceulſe thele Arts are lo full 
j-».. Quiz of pleaſant variety, that they admi: 
wickets or eicher of (Ioth or wearinels. 
Mien MEOQ- . ; . 
chafur, » According to ordinary fignificatt- 
#:hſ--r.: on, the wo d 15 uſed in oppoſition t2 


{£,; the Libere] \rts: whereas in propriety 
dulrrrace Of {pecch th. \e employ ments 2lone 


4 Un4r- may be fiy led 1/liberal, which re 


quirc only ſom: bodily exerciſc, as 
ManufaQtures, I iadys,&c, And on thc 


CO32 
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Cap. 2. Mt chanical Powrrs. 


contrary, that dilcipline which difco- 


vers the gener. cauſes, ettects, and 
properties of tings, mav truly be e- 
{tcemed as a //+c::5 of Philoſophy. 
ut here it {hould be noted, that 

this Art 1s uſually diltinguiſhed 1ntoa 
twotold kind : 

I. Ritiona/ 

2, (huaruroica! 

The Fat:oht! is that which treats 
of thoſe Principles and I'ui da nental 
Notions, which may concern theſe 

Aechanical practiſes 

the Ch iraro:, -i4, OY Afinnal, doth 
refcr to the making of theſe Inſtru- 
ments, and the excrciling of {uclh 
ticular Expcriments, As in the works 
ot Architecture, Fortitications , and 
the like. 

ibe nrl(t of theſe, 15 the ſubjeCt of 
this Difcourle, and may properly be 
{uicd Live al, as juitiy deſerving the 
proſecution of an ingenuous mind. 
For it we conſider it according to its 
birth and original, we {hal tind it 
to fpring from honourableParcntage, 
being produced by G-9xrry on the 

one 


par- 


Pappus 
Proem. in 
Collett. 
Marthem 
#8; 


3 Archimedes, or, Lib.l 


Moſt of which Authors I have 
eruſed, and ſhall willingly acknow- 
[oder my felt a de'>tor to them fo; 
many things in this following Dil- 
courſe. | 


nn 
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CAP..H. 


Concerning the N ime of th:s Art. That 
it may properly be flyled Liveral, Th: 
ſubjet ana nature of it. 


He word 1h chanrich 15 thought 


( vph115 : RET 

Pol, orcet to be derived 7: TE MIXSS x, 
I 1. Diu. avar, multum aſcentere, pertimgere 
los 3- intimatnig the efficacy and force cf 


{cr/../: :4- ſuch Inventions. Or elſe $2 us 2: 


(4 E')- iv (lath Enrſftathius ) quia hiſcer: 


--.1/, mon ſirit beceule thele Artsare ſo full 
j-».,Qriz of pleaſant variety, that they adrmi: 


une ett'* not either of [Jath or wearinels. 
cChaſur, 2: According to ordinary lignificatr 
# :4jc 5: on, the wo d is uſed in oppoſition t: 
7%; the Libere] \rts: whereas in propriety 
4./:va:: Of fpecch th: ſ« employments alone 
ns Undcre. may be fty led [//rberal, which re 
#1 quire only ſome bodily exerciſc, a: 


ManutaQturcs, T :ad.s,&c, And on th: 
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contrary, that dilcipline which diſco- 
vers the general cauſes, ettects, and 
p1operties of things, may truly be e- 
{tcemed wy -c1:5 0f Philoſophy. 

Bur here it {lould be noted, that 
this Art 15 aſually diltinguiſhed 1ntoa 
wotold kind : 

I. Ritiona/. 
2. (hururoical 

The Hato. is that which treats 
of thoſe Principles and I'ui da nental 
Notions, which may concern theſe 
Mechanical practiſes. 

{ihe Ch 1wr-:-il, or 1fmnil, doth 
refcr to the making of thele Inſtru- 
ments, and the cxcrciling of {i:ch par- 
ticular Expcriments, As in the works 
ot ArchiteCture, Fortihcations, and 
the like. 

ibe ntſt of theſe, 15 the ſubjeCt of 
this Diſcourle, and may properly be 
ſuled Liheral, as juſtiy delcrving the 
proſecution of an ingenuous mind. 
For it we conſider it according to its 
birth and original, we {ha!'l tind it 
to lpring from honourableParcntage, 
being produced by G-9»etry on the 


"One 


Pappus 
Proem. in 
Collett. 
Mathem 
{.R. 
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one \idc . and Natur il Philoſophy on 
the other. It according to 1ts uſe and 
bencht, wc may then diſcern, toar to 
this ſhould be referred all thole Arts 
and Profeſſions lo necellary for hu- 
mane ſociety, whereby Nature 1s not 
only d rected 1n her uſual courſe, but 
lomerimes allo commanded againſt 
her own law. The partic1.Jars that 
concern Architefture, Navigation, 
Husbandry, Military attains, &c. arc 
molt ot chem reducible to this Arr, 
both tor their invention and ule. 

1 hole other diſciplines of Logick, 
Rhetorick, xc. do not inore proteci 
and adorn the mind, than theſe Mc. 
chanical powers do the body... -- 

And theretorc are they well vor. 
thy to be entertained with) greater 
induſtry and reſpect, than thev com- 
monly mect with in theſe ines! 
wherein there be very many tht prc- 
tend to be Maſters in all the I 1bera! 
Arts, who ſcarce underſtand an: ting 
1n theſe particulars. 

'The (ubject ot this Art 13 concert 
19 the heavinctt; of feveral poodtes 
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or the proportion that 1s required 
hetwixt any weight, in rclation to 
the power which may be able to 
ove it. And lo it 1cfers likewiſe 
to violent and artificial motion, as 
Philoſophy doth to that which is na- 
tural. 

'The proper end for which this Art 
1s intended, 15 to teach how by un- 
derftanding the true dittcrence be- 
twixt the 1 +247 and the Porer, a man 
may add fuch a fitting ſupplement 
to ulic {itenoth of the Power, that it 
{ball be ab!c to move any conceiva- 
bl. Weight, though 1. ſhould never 
ly much exceed that force which the 
Power 15 naturally endowed with. 

the Art it {IN may be thus deſcrti- 
bed to be a Mithemarical Diſcipline, 
winch by the hilp of Geometrical 


. Principles, do teach: to. congrive le- 


vor Wewhes and Poe, untoany 
Kin eihitr of motion or rt, accord- 
ng as the Artihcer ſhall 0-1 r nine. 

It it be dortbeced how ts may be 


eſteemed a [pcs - of Pfirhmaricks, 

! . x * | 
Yhenas it trcats of Wow: and not 
of 
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of Quantity ; For ſatisfaction to this, 
there are two particulars conſiderable. 

1. Mathematichs 1n 1ts latitude 1s u- 
{ually divided into pure and mx. 4: 
And though the pure do handle on 
ly abſtract quant/ty in the gtneral, as 
Geometry, arithmetic, yetthat which 
is mixca, doth conſider the quantity 
ot ſome particular determinate lubjett. 
So Aſtronomy hanules the quantity of 
Heavenly motions, Muſic* of ſounds, 
and Mechaxn cs of weights and powers. 

2. Heavineſs or Weight is not here 
conſidered, as being ſuch a natural 
quality, whereby condenſed bodics do 
of themſelves i. m4 downwards ; but 
rather as being an atteAion, whercb: 
they may be meaſured And in ih! 
ſenſe Ar://totle bimdelt refers it amone1(t 
the other /pecres ot qr iniity, av Lavin 
the ſame proper ciſence, which 15 te 
be compounded of untcgral parts. So 
a pound doth conſiſt of ounces, drams, 
{cruples. VWhence it 15 evident, that 
there is not any {uch repugnancy 1! 
the ſubject of thi> Ant, as may hunde! 
it from beirg atruc {profes of Math - 
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Cap. 3. Mechaucal Powers. 
CAP. HL 
Of the firſt Mechanical Faculty, the Ba!- 


lance. 


HE Mechanical Faculties. by 
which the Expcriments ot this 
nature mult be contrived, are uſually 


reckoned to be thele lix : 
tx. Libra. 1. The Balance. 
” & Vets. - Th: Lear: - 
3- Axes 111 $* 1[ he II: 1. 


Peritrochin, | 
4. Trocht--. | 4: Toe Pulley. 
6. Cum ns. 6.1 he Wc ag. 
6. Cochlea. | 6. Tne Screw. 


Unto ſome of which, the force of 
all Mechanical Inventions mult necel: 
larily be reduced. I ſhall ſpeak of 
them ſeverally, and in this order. 

Firſt concerning the Ballance ; this 
and theLeaver are uſually confounded 
together, as being bur one faculty, be- 
cauſe the general grounds and propor- 
tions of cither force is ſo exatly the 
ſame. Bur for better diltintion, and 

more 


"I 


mult note, that it the length of the 


Archimedes. or, Lib. I. ( 


more clear diſcovery of their nature”, 
T ſhall treat of them ſeverall-. 

The firit invention ot the Ballance 
15 commonly attribured to ſr: 
who is therefore deitied tor the po.'- 
deſs of Juſtice ; and that Inſtrument | 
it ſelf advanced amonplt the Corleſtia! 
ſigns. 

The particulars concerning, it, arc 
ſo commonly known , and of fuch 
eaſic experiment, that they will not :1 
need any large explication. The chict 
end and purpoſe of it, is tor the 1- 
ſtinftion of ſeveral ponderoſities ; |, 
For the underſtanding of which, we 

: ; un 
ſides in the Ballance, and the weights & 
at the ends of them, be both mutually * © 
cqual, then the Beam will be in a 


: . ull 
horizontal ſcituation. But on the 


Pg" 


contrary, if cither the weights alone__. 
be equal, and not their diſtances, or %. 
the diſtances alone, and not the 
weights, then the Beam will accord- 4 
ingly decline. 

As ia this following diagram. 


ma 


on 


the 
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Suppoſe an equal weight at C, unto 
that ar /3, ( which points are both e- 
qually diſtant from the center A, ) it 


. 1s evident that then the beam B F, 


will hang horizontally, Bur ut the 
weighr luppolcd at (\, beunequal to 
that ar 3, or if there be an equal 
wcight at D FE, or any of the other 
unequal diſtances; the Beam mult 


* then neceſſarily decline. 


With this kind ot Ballance, it is 

© uſual by the help only ot one 
« weight, to meaſure tiindry ditterent 
"\. Bravitics, whether more or lefs than 
OT that by which they are mcatured. As 
©by the example here detcribed, a man 
may with one pound alone, wei2h any 
other body wuhin cn pounds, be- 
cauſe the licavincl> of any weight 

Jort: 
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doth increaſc proportionably to its 
diſtance from the Center. 1 hus one 
nd at D, will cquipondcratc unto 
ewo pounds at Þ, becauſe the diſtance 
AD, ts double unto AB. Anil tor the 
ſame reaſon, one pound at E, will c- 
quiponderate to three pounds at B ; 
and one pound at F, unto ten at Þ}, be 
cauſc there is ſtill the ſame d1ifpropor- 
tion betwixt their ſeveral diſtances 
This kind of Ballince is uſually 
ſtyled Romimna, ftuttr'. It ſeems ro 
be of ancicnt vie, and is mentioned by 
Ariſt tl under the na ne of qadazz-. 
H-nce it 1s calie toapprehend, how 
that falle Ballan.c may be compoſed, 
ſo often condemned by the Wiſeman, 
as being an abomination to the Lord. 
If the ſides of the Beam be not «i- 
qually divided, as ſuppole one have 
10 parts, and theother 11, then any 
two weights that ditter according to 
this proportion, (the heavier being 
proce on the ſhorter ſide, and the 
ighter on the longer ) will equt- 
+> capa And yer both the ſcales 


ing empty, ſhall hangia eqw{br:c 


a) 
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29 if they were exactly jy: uit anc , Luc, 
Sinthis defcription. 
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Suppole 40G, tohavelrfucipart 
wicreot 1B, bayburiozandvertorh 
Oithen to bu mm the: nietves of equ2! 
werghtt ; +4 15 C<TLAM, tht whether theo 


Tſertes bocemotyor w -hethe! nth. foale 


Den itiipound and atF i pound, 
ver both ol rem (11 ll CqQutz) \0dcrate. 
becaul- there nut lucitfriht fo 4 
tion 113 the I-nothof the fide, one 
unto Af?, as 14 19 609. 

The treqiency of (1! cozentas 
nthefe dayes, may be evident from 


common cxyornce:- ani that they 
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apcar from Ar [te tle 's teltumony CO11- 
Cormin ;tac Mcurct 11Nts in his time. H'or 
ti 1c dying of fuch abuts the An- 
CC 5 1d 41 11: divers Otheers ſty- 

IX TH) ww hn WCcIctOo OVCI '00l; 
th, 6 1:09 meatures. 

SS) B7oat rare was there amongſt 
the jews tor this preſervation ot 
CYOBMTHICIEET SI TIS fy from all abulc 
nnd to HGH mihib kind, that che 
Publick finndvides and originals by 

[011-23 oi medures were to te 
Ae pit allwed were with much 
1 4119:50 Þicterved mn the Sanctuary, 
[lie eiiout hem toing committed to 

© Pricits: and Lev ites, whole ofFc 
- 22S 10 100! Uo 02/7 many 1 = 
FF S410 - Hence -1+:that {1 £quent 
CADYCHIGN, lc ctr 40. the-(hkel *of 

Sr. andihat Law; All thy 

3.0 {4 arti ram? to th 

tle Su dliny:. whil doth 

| -.vTO:@) 19 t ON COIN, d1- 
ar ob OM. numorethanthe vulgar, 
, lie Jonuly conceive ) bur 
eh ul, og min 11 (them deal- 
WO CKAuIGHNET) Malice uſe of fuch 
1wtt 


C2: 7. We how Powers 19 
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tic publick (tandard) thi Werc Ke 
inthe Sunch ar\ 

The manner how fuck decoiptt 
ballinees may be dil. overcd, 1s by 
hinge the weights 1.3 cach oh 
ſcaic, ud then the incuality will ie 
mM. nitett. 

rom the former grounds riphtly 
app: chenued, it 1s CaiC tO CONCTIVE 
How 21min may ind out the pult pro- 
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{1me propoitivn to the Weight 0), as 
the diltanie © A, df to the other 
C Þ};- which, beeaule 1t 1s oftup'e in 
th 1cfent example, theretore nt wall 
{-' 24 that one pound at Þ, or {, will 
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as in this Prapramar ./, then 1 
weight B, would roqimre hich a die 
fcrevee inthe {trenowus or pow ors tit 
did ſuſtain it, as there 35 betwixe the 
{everal diltinces 1C, and Bl. I'a 
as the ditiance {ÞB, 15 nnto .{C, 15 
is the power ate, to the werghe a: 
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by 
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B; thats, thepower:it-4,. mult be 


dyub.e ro thi at Cc, bccaufethe gr- 


ſtance } C, 15 EwiIce as FUCh as: Þ A. 
tron whence 1t 15 calc tom ove; 
how any burde! Cartied ter wits fa 
perſons, may be proportioned ac. ls 


ng to thur difteient firenots, It 
the work were rnagined to hang 


at the miivber 2, ticen tie POWET ut 
Co would filiun but tvo of t:ole 

res, wheicot thatar 4, did upd 
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M4anncy arc we to conceive ot the o- 
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'F hus allo mult it Lc, 11 we luppole 
the power to be placed betwixt tlie 
tulcument and the we:wht, as in this 
CXaNP:C. 
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i1114G1NC the Point 4, to be tlic 
W ce her: NY long Tr" INCC ( as 
{ppole a Pike ) 15 fuirained , 17 15 
evidew from the foriner principle , 
that the itrength at B, ( which makes 
it lye Ivvel ) mult be <qual toall the 
length 410, which is almolt the whole 
Pike | 

And is it 15 in the depreſſing, or 
zlevating, folikewile is it inthe draw: 
:nz ol any weight, asa Coach, Plow, 
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Bl, oraSconetotwo, SF B,toÞB MA. 
Sy that the bcoilt taftned at 7, will 
not draw fo much by a quarter, as the 
otherat F-, and butha!t as much a» 
one at [. | 

\\ hence 1t 15 calle to cone. ve how 


| F Sandian(.- 72 1180 421: 14 Ws. 
it ak ar aY8 Jac ns. n4y Propor- 
tion-th © 14! 0ur of drawing iccording 
tt thi: {ſeveral ([krenorh ot-- his OX- 
Pop 
Lao this Mechamcal faculty 
oul!ioredaced ſundry other 1n{tru- 


ments in common uſe. Thus the Oars, 
Steare?, according to their 
fOICe, \\ Ic cy they give motion to 
tlie ſhi , are to--be conceived under 
t! his head: 

T Nu likew Ie tor that CNTING here: 
Y Prewers and _ do Com! ronl, 
itzl, calls "a 

, and others 7+ _ 110n. This being 
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Cap. 5. AMech.ntat 

The +7 s ſeive for tlic convey- 
ance of the wotive ticulty from the 
brain. Ihe / {or the ftrengh- 
ning of them, that they may not flag 
and anguiſh in thew motions the 
[cl orthice rovinfhment 1 he Ar- 
ri tor their vir of them with 
ſpirit, and natural vigor. The cam 
by weeds tor tc at [DICH nlion or n-- 
cl-jurc of aliti.cl torcrner, and for 
thc uitinetion of once muſcle from 
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for.c or hairy ſullliinces, winch Na- 
ture hath beltowcd ivr the tarther 
COrTODOTating of ther motions ; thele 


0107 Cifperſed through every mmulcle, 


do f3 19yn torether in the cad {of 


des; \vhich arc called 7 076 +5. be 
a Eb. 1 och Cid 
EX101CHACITHIC D-aiit5 Now thes ( HeUITY 


E ) m1, hicly te com pI1ea tothe 


oder pare of the; 1caver', that-1s 
prounder the won; avhich, as. 
0Ct-o0- be: te 1hict Talk HLOATPED, 
L\ [Ow muick 1: [PP LOU CICATC] 
lorce ; fo hkewr'e bv this Jdoih na- 


[176 anable the rufcles an! nerves 


tor 


then gs to) 044: CMUIENTVONS bo»: 


Arc ] nodes s- OF 3 L:b. [. 


for ti19'e :notions, which otherwilc 
would be roo di:1:icult tor them. 

\Y hence it may evidently a, pear 
that according to the opini21n of that 
cminen: Pluſician, thelc natural morti- 
ons are regul ted by the like grouds 
with thc artificial. 

2. Thus alſo 1s it in thole ſecon- 
dary initiuments of motion the mcm- 
bets: amongll which. the hand ; 
222. 57:2, the inflrument of 1n- 


ſtrumcnts ( as Galen (tylesit) ; anda) 


the foul of man doth bcar in it the 


11m ? 6 Of the | divine Wild: Qin an | 


' providence, fo this pair of the bod, 


ſeems in {ome ſort to repreſent the 


Onin:tpotcncy of God, whilit it 15 


ale 10 pertorm ſuch various and 
vii.tertul c (ects by the help of this 
art. ut now for us own Propet 
nirutal firengr!!, In the Hitting an; 
creat 4cight, this 1» always propor 
"ras according lO 1tS cxrention 
fron body: bring ot Icaſt force 
V\. 't 15 tully firexctied Out, Or at 
art Send, ( as we lay ) be caule then 
ts thoulder jOyNt1S a> the Center of 

it» 
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its motion, trom which, the hand in 
that poſture, being very remote, the 
weight of any thing it holds mutt be 
accordingly augmented. Whereas the 
arm being drawn in, the elbow-1joynt 
doth then become 1ts center, which 
will diminiſh the weight proportion: 
ably, as that p.1t IS nearer unto it than 
the other. 

To this purpole allo, there 1s a- 
nother ſubril probleme propoſed by 
Ariſtotle , concerning the poltures of 


his feat, unle!ls he tirft, cirher bend 
his body forward, or thruſt his feet 
back ward. 

In the poiture of fitting, our legs 
are luppoled to male a right angle 
with our thighs, and they with our 
backs, as in this hgure. 


VWherzs 


"| 


- Mechan 
ſitting and riling up. The quzre is * 


this. Why a man cannot riſc up from 


> 


\Where!et AB revrefent the ck, 
© thethigis, CD thc: legs.” Now 
it i5 evident, that a man cannot 7:10 


fo this poiture, unleſs. cirher t::5 


vick-4/3, do-[1;it inchncunto F, to: 


make an acuts ancle with the thighs 
{'( + or <l{: tharrhe legs C 7), do in 
C12 towards which may ailo make 
A1Cuicangle wirh thethighs BC ; or 
[iti ly inked both of them do tleciine to 
the pornts GW / where they may be 1n- 
cluded inthe lame perpendicular. 

For 


rt. my og mas > iis ny ns A mos as 
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For the reſolution of which, the 
Philoſopher propoles theſe two par- 
ticulars. 

r. A right angle (ſaith he) isa kind 
of equality, and that being nacurally 
the cauſe of relt, muſt needs de an im- 
pediment to the motion of 11!ing. 

2. Becauſe wheneither ot the parts 
arc brought 1oto an acute angle, the 
head being removed over the feet, 
or they under the hcad ; in ſuch a 
poſture the whole man 1s much 
nearer diſpoſed to the form of ſtand- 
ing , wherein all theſe parts are in 
one (traight perpendicular line, thart 
he is by: che other of right angles, 
in which the back and legs are two 
parallels ; or that of turning theſe 


ſtraight angles into obruſe , whnch | 


would not make an erect potture, bur 
declining 
But neither of theſe particulars ( as 
I conceive) do tully ſatisfe the pre- 
lent quzre, neither dothe Commen- 
tarors., Monintholius, Or Guevara, 
berter reſolve it. Rather ſuppoſe 
BC, tobe asa Vetltis or Leaver, to- 
D wards 
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wards the midd!c of which 1s the 
place of the fulciment, 4 8, as the 
weight, C D, the power that 1s to 
raiſe it. 

Now t' © body being ſituate 1n this 
1cQangular torm, the weight 1 B, 
nut noeus be augmented proportio- 
nably to its Ciſtance tiom the lulcis 
merr, which, about hait the thighs ; 
whereas ut we ſuppolc cither the 
weight to be incliacd unto F, or tl 
pwatol, crtoinot themioG FL, 
ton ture iS nothing tote liticd up, 
bit ie bajec worntic i felt bi [ron 
this :u.tiy©n 15 not at all increaſtd 
vizh any addition by ciitance., 


Lt or 40 incle Conciuſions CONCerning 


the Leaver, we niuft elways wmagine 
that point vw hich is tc uched by a per- 
pendicuiar from the center of pravi- 
41, to be one of the terns. Sothat 
the diverſe elevation or deprethion of 
ine inlirumcnt, will infer a great al- 
tcra10N 11 the weight it ſolf, as may 
moze clearly be diſcerned by this fol- 
lowing Diagram. 


\Vherc 


Cap. 5 . Me Lm:tcal Pywrrs. 


\P< $ 


/A\ 
CG L 


\Whcre A is ſuppoſed to-be the 
place of the prop or tulciment; BCa 
Leaver which (tands horizontally, the 
power and the weight belonging; unto 
it, being equal by 1n therafelves, 
and allo in their diltances from thc: 
prop. 

But now ſuppole this 1nſtrument 
to le altered according to the fitua- 
ton DE, then the weight D will 
be Jimi iſhed, by ſo much, as the 
perpendicular irom its center gf gra- 

D 2 vity 


w# 4 


| wr Franc 
Pucon': 
WES 77 } 


1 Exp > ;1 


Archimedes ; or, Lib. 1. 
vity H I, doth fall nearer to the prop 
or fulciment at 4. Andthe power at 
E, will be ſo much augmented, as the 
perpendicular from its center XX E 
docs fall farther trom the point at 4. 
And loon the contrary in that other i1- 
tuation of the Leaver FG; whence it 
15 caſie to conceive the true reaſon 
why the inclining of the body, or the 
putting back of the leg, ſhould ſo 
much conduce tothe facility of riſing. 

From theſe grounds likewiſe may 
we underſtand, why the knees ſhould 
be moſt weary in aſcending, and the 
thighs in deſcending ; which 1s be- 
cauſe the weight of the body doth bear 
moſt upon the knee joints, in raiſing it 
ſelf up. and moſt upon the mulcles of 
the thighs, when it (ſtays it felt in 
coming down. - 

There aredivers other natural pro- 
blems to this purpcle, which I forbear 
tO recite. Wedonot ſo much as po, 
or ſit, or riſe, without the ule of this 
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Conc:rnme the Wheel. 


H E third Mechanical faculty C..,,., 
's commonly {tiled ax's 177 Pri libewyje 
trochio, It conliſts of an axis or Cyline 5& Avil 
der, having a rundl- about it, wherein .;, 
there are faſtned divers ſpokes, by 
which the whole m1y be turn'd round, 
according to this hgur.. 


= 


, 


AUO MA GE NS 


D 3 Where 


A lpnchc 87: [.1b. t; 


Where'Z © coc5 Epic; nitahe Cy. 
Hacer \\11C I» 44) ' $3.c 1 re) _ J\ C UD>- 
on a linaiicrt-AX:v:it tt ( cl > being 


= SEE Fg onto ihe kev il 
Marhem art Bhs Wy Ling [{. VR 15 el. Woilne 
od! 


201 wheel, H ! [FC lwveral fi pokes 
Or han [<S Lit a;Ce tftaed in ie [D, 
tho PIaCE where the- cord 1s: tif ed 
I-11: drawing or hft: Ng up of any 
\\C 4) © 

[ie torce of tUrS unity ment corh 

At 12 tat gh opcrtion: of - di- 
1.4.21 : uhh HLicC-15 EL IXE the 
Ennigiomeic of the Cylinder AB, 
ing 1c Se iiidatmeter oft thu rund'e 
21th; the ſpokes F.1. For let us con: 
v- the ine. EF &, tobeas a Leaver, 


wherem 4 1» wie ceaicr or fuicunent, 
Z the place oi the werghr, and F of 


ihc power. Now it b evident trom 
ti: iormc7 principles . that by how 
much th. diftancc F 4, 1s preatei 
than 4B, Ly fo _— leſs need the 
power btcat +, (ilpect of the 
velght at B. Suppole A B to be a: 
rhe tenth partof A F, thin the pow 


' Lo 
» © 


wy 
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cr or {trenzth which is but as a hun- 
dred pound at #, will bee ual toa 


| thoutan. Pound ar [> | 


Fo: the cleaier explication of this 
fac i|:y, it will not be amils to cont1- 
der the tor of it, as it will appear, 
being more tuily expoſed to the view. 
As in this other Diagram, 


—— — 


Suppolc 48 tor the Semidiam? 
ter of the Ax'S or C:\linder, end A. 
for the Seindiamcter of the rus, 
with the ſpokes; then the pow! 
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at C, which will be able ro ſuppart the 
weight D, mult bcar the lame pro- 
portion unto it, as A Zdothto 4c, 
ſo that by how mu-.h ſhorter the 
diſtance 4 B 15, 1n comparilton to the 
diltance 4 C, by fo :wu_h lI:{s need 
the power be at (, wiich may be 
able ro {u,;port the vo:ght D, hanging 
at 7. 

And {fo likewile 15 it for the other 
{pokes or handles /. F G& H, atcither 
of witch, it we conceive any power 


which ſhall move according to the 


{ame circumference wherein theſe 
handics are placed, then the ſtrength 
of this power will beall one, as it it 
wcie at C, But now ſuppoſing a dead 
weight hanging at any of them, (as 
at t,) then the diſproportion will 
vary. The power bing lo much lels 
than that ar C, by how much the 
line 4C 15 longer than 1]. The 
weight A, being of the ſame force at 
FE, av it it were hung at, in which 
point the perpendicular of its gravity 

doth cut the Diameter. 
The chiet advantage which this 
i- 
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inſtrument doth beſtow , above that 
of the Leaver, doth conſiſt in this 
particular. Ina Leaver, the motion 
can be continued only for ſo ſhort a 
ſpace, as may be anſwerable to that 
little diſtance betwixt the fulciment 
and the weight : which is always by fo 
much leſſer, as the diſproportion be- 
ewixt the wen and the power is 
greater, and the morion it ſelf more 
eaſic. But now in this invention, that 
inconvenience 1s remedied; for by a 
frequent rotation of the axis, the 
weight may be moved for any height 
or length, as occaſion ſhall require. 

Unto this faculty may we refer the 
force of all thoſe engines which con- 
fiſt of wheels with reeth in them. 

Hence allo may we diſcern the rea- 
ſon oy ſundry inſtruments in com- 
mon ule, are framed after the like 
form with the following figures. 


All 
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7h *] 


; 


= 


All which are but ſeveral kinds of 
this third Mechanical taculty. In 
which the points A BC, do repreſent 
the vlaces of the power, the fulci- 
ment, and the weight. The power 
being in the ſame proportion unto the 
weight, aSBC 1s unto L 4. 


CAP: 
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CA ET 
Conc:r1:.4;2 the Pulley. 


Hat which 1s reckon'd for the 
fourth Faculty, is the Pulley : 
which :s of ſuch ordinary uſe, thar it 
necd> not any particular deſcription. 
The chict parts of 1t are divess little 
rur:les, that are movcable about their 
proper axes. Thcle are uſually di- 
vidcd according to their ſeveral fitu- 
4:1ons,. into the upper and lower. If 
an engine have two of theſe rundles a- 
tov, and two below, 1t 1s uſually cal- 
led 1&5. , if three recon=%;, if 
many, 72 vaTr<5:. 
ihe lower Pulleys only do give 
force to the motion. It we ſuppole a 
weight to hang upon any of the upper 
rundlcs, it will then require a power, 
that 11 it felt ſhall be tully cqual! for 
'he fuſtzinng of 1t | 
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The Diamiter AC, being as the 
beam of a ballance, of which B is 
the proper center. Now the parts 4, 
and C, being equally diſtant from this 
center, therefore the __ at E, mult 
be equal tothe weight at D, it being 
all one as if the power and the weight 
were fa\tn:4 by two ſeveral! itrings ar 
the ends of the ballance F G. 

Now all che upper Pulleys being 
of the ſam2 nature, it muſt neceſſarily 
follow , that none of thcm do in 
themſclves conduce ro the caſing of 
the power, or lightning th: weight, 
but only for the greater convenmen- 


cy 
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cy of the motion, the cords by this 
mcans being more ealily moved than 
otherwiſe they would. 

But now ſuppoſe the weight to be 
ſuſtained above the Pulley, as it is 
in all thoſe ofthe lower ſort ; and then 
the power which ſupports it, need be 
but halfas much as the weight it ſelf. 


Let AC, repreſent the Diameter 
of a lower Pulley, on whoſe center 
at B, the weight is faſtned, one end 
of the cord being tyed to a hook at 
D. Now it isevident, that halt the 
weight is ſuſtained at D, ſo that 
there 1s but the other half left to be 

ſuſtained 
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ſuſtained by the power at FE. Ithe. 


ing all one as if the weight were tycd 


unto the middle of the tallance FG, 
whole ends were upheld by two ſeve- 
ral itrings, FH, andG1I. 

' And this ſame ſubduple proportion 
will {till remain, tho* we ſuppole an 
upper Pulley joyned to the lower, 25 
in theſe two other figures. 


| E 
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W herc the power at A, 1s equal to 
the weight at B: Now the w cight at 
B, being bur halt the ponderolity C, 


thcrc tore the pawer at Fo not wath-- 


{tanding the addition of the upper 
ru. div, mult be equivalent to half the 
wei2lit; and as he upper Pulley alone 
doth nt abate any thing of the 
weight, lo neither being joined with 
the low er, and the ſame ſubduple 
diterence betwixt the rower and the 
weight, wind 4 1s cauſcd by the lower 
Pulley alon-: , Uoth (hill remain unalte- 
red, thouo'n thee be c an upper Pulley 
390d unto 
Now as ons ot theſe under Pul- 
| leys dirth abire halt of that heavi- 
n.(s wv bich t!! - veigcht hath 1n it ſelf, 
an'l cauſe t!'e power tobe in a ſub- 
Jup.c proportion unaro it; fo two of 
them d> abit h:lt of that which 
remains, and Cauſe a ſubquadruple 
proportion, be:wixt the weight and 
the power; th:ce of them a ſubſex- 
tuple, tour a {ſu'oftuple : and lo for 
tive, or (iv, OT as many as ſhall be re- 
quired , they willall of them diminiſh 
the 
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the weight according to this propor: 
tion. 

Suppole the weight in ic (e!f to be 
1205 pound, the applying urzo it one 
of thele lower Pulleys, will make it 
but as 620, two of them as 3oo, three 
of them as 1 50. &c. 

But now, if we conceive the firſt 
part of the ſtring to be faſtened unto | 
the lower Pulley, as in this other fi. 
gureat F; 


then 
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then the power at A will be ina lub- 
triple proportion ro the weight E, 

' becauſe the heavineſs would be thea 
equally divided unto the three points 
of the lower Diameter BC D, _ 
FE O 
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of them ſupporting a like ſhare of the 


burden. It unto this lower Pulley 
theic were added another, then the 
powet would be unto the weight in a 
ſubquintup!e proportion. If a third, a 
ſublcpruple, and ſo of the reſt. For 
we muſt norc, that the cords in this 
inſtFement are as lo ma 'y powers and 
the randles as lo many leavers, or bal- 
Jances. 

Hence it 1s calic to conceive, how 
theſtrength«1 t'e pou cr may be pro- 
portioned ico id ng to any ſuch de- 
gre, as [all be required; and how 
any weight gizci, may be moved by 
anv power given. 


*T1s Got inatcrial to the force of 
this inſtrument, whether the rundlcs 


of it be big or little, it they be made 
cqual to one another in their ſcveral 
orders; bor it is moſt conventent, that 
the upper ſhould each of them in- 
creaſe as they are higher, and the 
other as they are lower, becaule by 


this means the cords will be kept from 


cangling. 
Thele Pulleys may be multiplied 


aC- 


— | T OE OO IT _— 


2 WET mom_@TT”T T7": 


Cap. 7. Mechanical Powers. 


according to ſundry ditterent fituati- 
ons, not only when they arc lubordi- 
nate, as inthe former examples, but 
alſo when they are placed collueratly: 

From the tormer grounds it is cafic 
to contrivea l.idder, by which a man 
may pull himſclf up uatoany height; 
For the performance of this, there 
Is —_— only an upper and a lowet 
rundle : 


SLE 


2 


Archimedes; or, Lib. 1. 
To the uppermoſt of theſc at 4, there 
ſhould be faſtned a ſharp grapple or 
cramp of iron, which may be aptto 
take hold 64 any place where it lights. 
This part being thirſt caſt up and faſt- 
ned, and the ita!: D FE, at the nether 
end, being pur betwixt the legs, ſo 
that a man may ſit upon the other BC, 
and take hold of rhe cord at F, it is 
cvident that the weight ot the perſon 
2t E, will be but equal to half ſo 
much ftrength ar PF) lo that a man 
may cali'y pull humnſelt upto the place 
requiucd, by Ilcaning bur little more 
th n h.It of Ins -own weight on the 


ttring F. Or if the Pulleys be multi- 


plied, this expetiment may then be 
wrought with leſs labour. 


— - | —_ _— —_—_—_ 


C A ÞP. VIII. 
Of the Weare. 


E þ H E fift Mechanical faculty is 
the Wedge, whi: h is a known 
in{trument,commonly us'd in the clea- 

| ving 


| the 
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to 

tha 
to 
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ving of wood. The efficacy and great 
ſtrength of it may be reſolved unto 
Ms two particulars : 

. The torm of at. 

2. The manner whereby the power 
is impreſſed upon it, which is by the 
_ of blows. 

. The form of it reprcfcnts ( as 
M mw) two-Leavers. 
/ 


Each (ide 4 D, and 4'F, b-ing one, 


' the points Bc, being inſtead of leve- 


ral props or fulciments ; the weight 
to be moved at A, and the power 


that ſhould move ir , being applied 


to the trop DE, by the force of 
ſome ſtroke or blow, as Ar:ftotl- 
hath explained the ſeveral parcs of 
this faculty. But now, tecauſe this 
Inſtrument may be lo uſc:d, that the 

k 3 Dont 
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point of it ſhall not touch the body 
to be moved, as in theſe other h1- 


gUurcs: 


e 


1hercforc Uhaldes hath more exaQl 
applied the ſeveral parts of it accor 
ing to this form, that the pm p 


ſhould be as the common fulciment, 


1nwhich both the ſides do mect, and : 


(2s it were) uphold one another ; 
the points B and C, recrcelenting that 
part of the Leavers where the weight 
5 placed 
Tt isa general rule, That the more 
acute the anples of theſe w edges are, 
by to much more eafie wil their mo- 
tion be ; the force being mor? eaſily 
.mpreiled, and the ſpace wherein thz: 
vody 15 moved, b-:;nv io much the lefs. 
The 
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The ſecond patticular whereby 
this faculty hath its force, 15 the »2ax- 
mer whereby the power b» impreſt 
upon 1t, which 1s by a ſtrol.c or blow ; 
the efficacy of which doth much cx- 
ceed any other itrength, For though 
we ſuppoſe wedge being. laid on a 
peice of timber, to be preifed down 
with never ſo great a weigh; nay, 
though we ſhould ipply uo it the 
power of thoſe other Mechanical 
engines, the Pulley, Screw, &C. 
yet the effe& would be ſcarceconſi- 
derable. in com; arilon to that oft a 
blow. The true'rcafon of which, 15 
_ one of t'.e greateſt ſulzilties in na- 
ture ; nor is it fully ren:Ired by any 
of thoſe _ have RR the 
reſolution of it. Arifrtle, Coden, Mcchn. 
and S:a/12+7, bY ecnerally aſcribe it © 
unto the [wiftnefs. of that motion ;  T, 
But there ſeems to be ſomething 3: 
more in the matter thin fo ; for 0- 
therwiſe it woul | follow, that the 
quick ſtroke ofa light hammer,fſhould 
be of greater efficacy, than any ſoftei 
and more pentle (trikino of a grear 


E 4 !ledge. 
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ledge. Or according to this, how 
{hould it come to paſs, that the force 
of an arrow or buller diſcharged near 
at hand ( when the 1mprefſon of that 
violence, whereby they arc carried, 
is moſt freſh , and lo 1in probability 
che motion at its ſwifteſt ) is yet not- 
withſtanding, much leſs than it would 
be at a greater diſtance* There is 
therefore further conliderable, the 

uvality of that inſtrument by which 
this motion 15 given, and allo the 
conveniency of diſtance through 
which it patles. 

Unto this faculty is uſually redu- 
ced the force of files, ſaws, hatchets, 
&c. which are, as it were, but ſo ma- 
ny wedges faltned unto a Vetis or 
Leavcr. 


« * 37 + ns 
Of the SC R E W. 


Tx which is uſually recited for 
the ſixth and laſt Mechanick fa- 
culty, 1s the Screw, which is deſcribed 
robea kind of wedge that is mult: 

plies 


or: 
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pou or continued by a helical revo- 
ution about a Cylinder, receiving its 
motion not fro:n any ſtroke, but tram 
a Veltis at one od of it. It b ulu- 


ally diſtinguiſhed into two ſeveral | 


kinds : the male, which 1s meant 1n the 
former deſcription; and the female, 
which is of a concave ſ{uperficies. 


The former is noted in the hgur« 
with the letter 4, the other with B. 
Ariſtotl: himfelt doth not fo nwucll 

as mention this inſtrument, which 
yet notwithſtanding 15 of gicatcr 
force and ſubtilty, than any ol rhe 
reſt. It is chiefly applied tothe ſquee 
zing or preſſing of things down 
wary) 


% _ 
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wards, as in the Preſſes for Printing, 
for wine, oyl, and extraQting the juice 
from 1rher fruits, in the performance 


of which, the (ſtrength of one man may 


be of greater force, than the weight 
of a heavy mountain : It is likewiſe 
uſed for the elevating or lifting up of 
weights. 

he advantage of this faculty a- 
bove the reſt, doth mainly conſiſt in 
this: the other inſtruments do re- 
quire ſo much ſtrength for the ſup- 
porting of the weight to be moved, 
as may be equal unto it, beſides that o- 
ther ſuper-added po :'c1 Whereby it 
1s out-weighed and moved ; ſo that 
in the operations by thele, a man 
does always ſpend himſelf in a conti- 
nued labour. 

Thus ( for example ) a weight that 
is lifted up by a Whcel or Pulley, 
will of it ſelf deſcend, it there bc 
not an equal power to ſuſtain it. 
But now in che com oſure of a Screw, 
this inconvenience 15 perfectly reme- 
diced ; for ſo much force as 1s com- 
municated uinto this faculry, from the 

POWCI 
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Power that is applied waco ir, 15 ſtill 


retained by th: very trame and na-. 


ture of the imirument it fſc't ; ſince 
the motion of it cannot pothblv re- 
turn, but from the very ſame place 
wherc it firſt began. Whence it comes 
to paſs, that any weight littcd up, 
with the afſiſtan-c of this engine, 
may likewiſe be ſuftained by it, 
withoue the help of any external 
power, and cannot again deſcend un- 
to its former place, unleſs the har- 
dle of the Screw ( where the motion 
firſt began) be turned back : ſo thirt 
all the ſtrength of the powcr, m1; 


be employed in the motion of tlic 


weight, and none ſpent in the ſuſlain- 
ing of it. 

The chief inconvemence ot tli;s 
inſtrument is, that in a ſhort ſp1ce i: 
will be ſcrewed unto its full leng:it, 
and then it cannot be of nv 1G;- 
ther uſe for the continuance ol r'x 
motion, unleſs it be returned back 
and undone again as at the tir tf. Iu: 


this 1s uſually remedied by avothe: 


:nvention, commonly {i\lect © 07 
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tual Screw, which hath the awotion of FY 
a Whe-/, and the force of a Screw, be: 
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ing both infinite. - 


For the compoſure of which, in. 
ſtead of the female, or concave ſcrew, 
there muſt be a little Wheel, with &, 
ſome notches in it, equivalent to 1, 
teeth, by which the ocher may take ;þ 
hold of it, and turnit round, as in «gf 
theſe other hgures. = 

This latter engine does fo far ex- | gn 
ceed all other contrivances to this! gg 
purpole, that it may juſtly ſeem a| py 
wonder why it 15 not of as common ! 

ue 
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uſe in theſe times and places, as any 
of the ret. 


CA F. A: 


An enquiry into the magnificent works 
of the Ancients, whith much exceed- 
ing Our liter times, may ſeem to 
infer a decay in theſe Mechanical 
Arts. 


His have I brictly tre:ted con- 
cern'ng the gen-ral principles 
of Mechanicks, together with the di- 


ftinet proportions betwixt the weight 


and the power m each feveral facul- 
ty of it; Whence it is calle to con- 


ceive the truth and ground of thoſe 


famous ancient monuments, which 
feem alinoſt incredible to theſe fol- 
lowing ages. And becauſe many of 
them recorded by Antiquity, were 


, of ſuch vaſt labour and magnih- 


| cence, and ſo mightily diſproporti- 


K- | 
15 * 
a | 
"n' 
le 


j 


onable to humane ſtrength, it ſhall 
not therefore be impertinent unto the 
purpoſe Iaim at, for to ſpecific ſome 

of 
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of the mioſt remarkable amoagſt them, 
and to enquire into the means and 
occaſion upon which they were firſt 
attempted. 

Amonglit the {:yprrans, we read 
of divers Pyramids, of fo vaſt a mag- 
nitude, as time it ſelf in the ſpace of 


ſo many hundred years hath not yet 


devoured. H-rodotus mentions one of 
them, erected by Cleopes an Agyptian 
King, wherein there was not any one 


ſtone leſs than 3» toor long, all of 
them Uoing terched trom Arabi. And 


nut much after, the ſame Author 
iclates, how maſs another Ex ypri- 
47, made himſclf a houſe of one en- 
tireftone, which was 21 cubits long, 
1.4 broad, and 8 cubus high. T 
ſame 4.15 15 reported to have made 
the ({tatuc of a Sphinx, or A-gyprian 
Car, all of one ſingle ſtone, whoke 
length was 143 foor, its _— 62 
foot, the compals of this ſtatue's 
head containing 102 foot. In one 
ot the /E-yprran Temples conſecrated 
to Juprter, there 1s related to be an 
Obelisk, conliſting of 4 Smaragds 
or 
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or Emeralds ; the « hole is 4o cubitrs 
high, 4 cubits broad at the bottom, 
and two at the top. S:/ofr/s the King 
of #g »p7,10 a Temple at Memphy, de- bus » 
dicated to Vulcan, 15 reported to have «! 8: 
ereted rwo ſtatues, one for himſelf, 7; 
the other for his wite, both conſiſting 
of two leveral ſtones, cach of which 
were 3o Cubits high. 
Amongſt the Jews we read in fi- 
cred Wrir of $o/omoz's Temple, which 
for its ſtate and magniticence might 


| have been juſtly reckoned amongſt 


the other wonders of the world, 
wherein beſides the grear riches of _ 
the materials, there were works too of ' N85 + 


as preat labour. Pillars of braſs 18 c., ; , 


cubits high, and 12 cubits round ; '7 
you Nos. coltly ſtones for the foun- 

tion of it; Foſephwus rells us, that ».;.y, 
ſome of them were 4o cubits, others 74» ! / 
45 Ccubirs long. And in the ſame * 
Chapter he mentions the three famous 
Towers built by F-rod, wherein e- 
very ſtone being of white marble. 
was 25 Cubits long, 15 broad, end 5 
high. And which wes the greateſt 

WwWwONs 
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wonder, the old wall ir ſelf was ſitu- 


ated on a ſteep riſing ground, and yet 
the hills upon it, on the tops of which 
theſe Towers were placed, were about 
30 Cubits high, that *tis ſcarce imagin- 
able by what ſtrcagth ſo many ſtones 
ot ſuch great magnitude ſhould be 

conveyed to (fo high a place. 
Amoneglt the Grecrans we read of 
the Epheſin Temple dedicated to 
[):4n1, wherein there were 127 co- 
lumns, mad- of ſo many ſeveral 
(tones, cach of them Go foot high, 
being al! taken out of the quarries 
in 4/1: ? 15 ſtoried allo of the bra- 
Zcn Coloſſus, or great Starue in the 
Ifland ot Rhoades, that it was 70 cu- 
birs high. The thuinbs of ic being 
!o big thit no man could graſp one 
of them about with both his arms, 
when it ſtood upright, a ſhip might 
have patſcd betwixt the I:gs of ut 
with all its fails tully diſplayed ; being 
thrown down by an earth-quake, th: 
braſs of it did ll ad g o Carinels, Bu 
above all ancient debgns to this pur 
pole, that would have been mot 
wonde! 
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wonderful, which a Gicecian Arc 
rect did propound unto .{/. xi. , tO 
CUCL thc Mountain {4thvs NGO Liic Lorin 
ot a ſtatue, which 1n his righe hand 
ſhould bold a Town Cajable of ten 
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thouſand men, ani m hs lett a Vel- 


(cl to receive all the water that flow- 
ed irom the ſeveral ſprings in tlic 
\\ountain. But whethcr 4/:-xanacr 
in his ambition did tear that ſuch 
2n ldol ſhould have more honour 
than he himielt, or whether in his 
good husbandry, he thouzhre that 
fuch a 1M co-owfm ( it | may fo 
(tyie it ) would have colt him 
almoſt as much as the conquering 


of this great world, or what ever. 


elle was the realon, he retuled to at- 
temper 1t. 

Amonglt the Roymmns we read of a 
brazen (C /9/ſus, made at the command 
and chiryves of \-r, which was 126 
foot Iigh ; {0741 calts it S deve 
or ſtarry 

EEE 17CAS?P v4 i) © 7.4/6 aſt r 

C ol off ure. An. l 1 it iS #$ bo cd Ol AT ( itrg , 
tat he oreited two 1% ir. luthici- 
4 ently 
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ently capacious of people, contrived 


movable upon certain linges ; Soine- 


times there were fever. plays and 
ſhowsin cachoft them, neither being 
any diliubancetot!.cother;and lomc- 
tines they were both raragd about, 
withthe people inthe, and theer ids 
mecting together, did make a pertect 
i1ph:the at's : forhat the ſpectators 
which were in cither of them, might 
10) ntiy behold the faine ſpectacles. 
1huc vere | (1 'cs at Rom {undry 


Vbeltsx's , Ma. ce of ſo. many intire. 


ſtones, loine of then 4o, Tome 8c, 
and others go cubits high. The chict 
of them were brought out of vor, 
Wnecthev were dug out o: divers 
\:411e5 ani] being wrought into form, 
were afterward / not without incredi- 
bic lahour, anlinhnitc charoacs) con- 


vered unto Rm, Tartheycoar 1586, 


the ew. Serftcd ano 1, which 
hit bien forme dedicattll unto 
the ne vor of JTulryvs (aſi, Tr wes 
rae ſo11 ſtone, being in Ophite Ol 

int of fperted Marble. 1 he heron 


: 25. to foot, 05 urtadthot it 
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at the bottom was 12 foot, at the 
top 8. Its whole weight 15 reckone(! 
t» be y56 148 pounds, |lides the 
heavinels ot all thoſe tnttruments 
that were uſcd about it, which (as it 
15 thouglit ) could not atnount to lcfs 
then 1042924 Pounds. It was tran!- 
placed at the charges of Pope Sx: 5 
the fifth, trom the lett fide ot the 
V1t:c1, Unto a Myre eininent place a- 
bout a hundred too ont, where now 
i itands. The moving of this 057: 4 
is celebrated by the writings of above 
6 ſeveral Authors , ( laith Moni 
tholinrs) ail ot them mentioning tt, not 
without much wonder and. praiſe. 
Now if-it ſeem ſo {tranve and glort- 
ous an atteinpt to inove this 06-754 
for ſo little a {pace, what then may 
we tiiink of the carriage of it out of 
Eoypr, and divers other fur greater 
works pertormed by Antiquity © This 
may ſcem to infer, that thee Mecha. 
nical arts arc now lolt, and d-caved 
amongit che many other runs of time; 
which yer notwithſtacoing canuor 
be granted, without much ingrati- 
F--2 tude 
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ti:dc to thoſe learned men, whole la. 


ours in this kind we enjoy, and ma} 
1:1{tly boalt of. 


lars. it will not be amils ro enquire 
both n' hy, and ho: T, {uch \\ orks {] OUliC 
be pc form "U1nthole tormer and rude: 
ages; which .ze ot, and (as it ſhoulc 
{rem ) c 19-91 be eFetted in thefc late: 
and mote learned rimces. In thecx 
4mination of which, we ſhall tnd,tha 
it 15 not the want ot Ar: that diſable: 
us for them, ſince theſe Mechanica. 
d1Coverics ure altogether as perictt 
and / I think / much more exact now, 


than they were hceretotore; but it is. 
| becauſe we have not either the ſain: 


#10%/T:es tO attempr {uch works, (! 
the ſame »: 145 to effect them as the 


Anuiints had. 


And therctore for ou: 
CE underltanding of theſe particu: 
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That th: lncteiits hit a ters motives 
' : ; 0 ' - 
41,4 Means jor ſuch Till 1201 {cM 
/ / 
mwora's, which we have not. 


FE ;.04-2o5 by which they were 
excited to ſuch magmticent at- 
rem, ts, We may CONCEIVE tobe chict 
ly thro, 
; A, Ho 
Ol: Ty; 
p Labition. | 
1. R:/-14n, Hence was it tliat 
molt of thele itateily bunlcings were 
intended lor foie ſacred uſe, being 
enter Tem _=—_ or * Tombs, all ot 
tim dedicaied to foi: of their Dc1- 
tits, Ir was an in-bred prineimle in 
to nciint Heathen, that they could 
Pot Ci: Diugmerit very much by Ee 
Ig 11/1 45 in their outward ſervices. 
An there 1 weread otCr.eſus, thit 


DLing overcome ina battel, and taken 
by (3 cory in dud _ 71Ie the Gods of 1n1- 
UE, t.cailcihey Fad no better 


care” 0: him, vi - had {ſo 1; cquently 
F 2 2dorcd 
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adorcd them with coltly oblations. 
And as they did conceive themiclves 
bound to part wit': their lives in de- 
tence of their Religion, ſo likewiſe 
ro employ their uitmolt power and c- 
{tare, about any ſuch deſign which 
inight promote or advance ir. Where 
35 now, the generality of men, cipeci- 
ally the wilett fort among't them, 
ac in this relpcct of ano:her OP'11- 
vn, counting fuch great and 1:mme nie 
Jabours tobe at the beſt but g:0r10.15 
vanitics. Ihe temp:c of $ lum in 
decd was to be a type, and therefore 
it was necetfary that it ſnould be { 

cxirnbritiael magnihcent , other- 
wite perhips a much cheaper [true 
LEE might have been as commen- 


Jivle and 1erviceaale. 

2. P.'cv, that by this means R- 
mhr fin! cur imployment for th. 
people, who of thenſclves being not 


mcty OLE migint by idlencls 


quickly gow roftch a rude ni an] | 
barbariſm, as notto be boundes with 


in anv Lo. of g0verniment.. ok 
ty this m-ans Ie riches of the Kins- 
Torn 


FL? _— ti as een Py 
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dom did not lye id!ely in their Kings 
Treaſuries, but was always in motion, 
which cou'd no; but be a great ad- 
vantageand rnprovem_unt tomnelo 
monwealth. Ani perhaps tome of 
them teared, left it chey [hold leave 
too much mon-y unto thei; lucceitors, 
It might be an occtiion to tnfaare 
them 11 {uch idle and vain conrles : 
would ruintheir Kinodoms, VV here- 


as 11 thelc lacer anes non” Ot 00 vele. 


roliick incucments can be ot any 
torce, becauſe now there is 1mplouy- 
ment enough tor all, and moncy little 
enouph tor cvery one. 

1 bit: to be known unto P5- 
ſterity; and hence hikewitc :.role that 
incredible liour and care they be- 
llowc to lcave ſuch monuments be- 
hinj then, 15 might * contioree for ee 
vr, 3N4 Male thein famous unto all 
after avs: This was the reaton of 
A*{i/9 15 Pillar ſpoken of in Scrip- 
Ire, 2; +1 1:01 009” 1M 56/8 MUYFIFCEC 
And doubti-i. tt to) was the end 
whit riany Otit-rs Oi the Ancents 
ave 2: nel art, in-thok (as they 

i: 4 thovuzhe) 
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thought) everlaſting buildings. 

But now theſe later ages arc much 
more active an.] {tirring: fo that eve- 
1v ambitious man may find fo much 
buſinels tor the preſent, that he (hall 
Icarce have any icilure to trouble him- 
iclt about the tururc. Ant there- 
fore 1n ail theſe reſpects, there 3s a 
o.cat dilproportion betwixt the incite- 
nents of thoſc tormer and theſe la- 
ter times unto ſuch magniticent at- 
COMIUS 

\gai 1, as they diter much in their 
mts unto then, ſolikewite in the 
mcans ot etterting them. 

'Fhcore was tformurly more leifurc 
aud oppo:tunity, both for the great 


men to under iſe {uch works, and 


'$ 


W th: people to perfe.t them. 
mole; j i{t apes Were more quiet and 


<dcal:iv,t ic Princes rather wanting 


unploy! nam, than being over-prelt 
with 1, an { rheretore were willing 
to make coi ot ſucl or-3%; deligns, 
about which to bulte themiclves : 
whereas now the world is grown 
me potinick;, ane therciore more 
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troubleſome, cvcry great man havins 
other Private and necelſar y bulinels 
2v0ut which ro emyloy both lis tune 
3nd mcans. And ſo hilewile tor the 
common peopic, vho then living 
more w 1dly  W irhour being confine 4 
(0) particular trades and profeſſions, 

might be more eatily collettcd about 
ſuch famous -mployments ; whereas 
now, it a Prince have any occaſion 
tor an ATR, It 15 very Nara for |;1m 


to rariſ© ſo orcat a multitude, es were: 


uſually imploy cd about thcle magnih- 
Cent buildiogs. \Ve read of >60000 
men that were buticd tor twenty Vears 
in making one of the -ypriv Pi Ta- 
mids. And FH radotar rel, us of ; 09000 
men who were as long In building 
another ol them. . DOUT the cari12g2 
of one [Lone tor Amz/ic, the dillance 
of try enty 1444S Journey, there was tor 
tree years together employed 2000 
ch {en mcn, Govcraours, belides 
many other under-'abourers. *'] was 
the opinion ol * of phas and .\ az 
{if #7 008 114 if theſe i x \ a! «5 - WCIC lutic 
> T4 tor Graniries again!t rhe 
\ cats 
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years of famine. Others think that 
the bri-k made by the children ot 
Ir 1.1, was imployed about tlic fra- 
ming of them, becauſe we read that 
the Tower of Rabel did conliſt of brick 
(1 artiticlal (tone, (1/21, 11. 3. And it 
tel: were the labourcrs that were 

Lfi-d about them, "tis no wonder 
1c gh they were of ſovalt a magnti- 


de tor we rcad that the chil, dren | 


[1 


44-7 Coeur coming out ot {- 

. were rumbtrec! to be. {ix hundred 
[400 an three thouſand, an! 

te vihundred and nity men,.\ w772.1.46, 
| many handiuls of carth would al. 
10{t mike a mountain, and therefore 


we may ealily believe that fo grcat 
> multitude-:1 fo long a [pace as their 


bondage laſted, for above tour undred 
cars, might well enough accompliſh 
fuch vaſt deſigns 
In tc building of £91-111n's Tem- 
A ec, there we:e threeſcore and ten 
Mouſand that barc rurdens, an.il four- 
2s thouſand hewers 13 the moun- 
Ca'ns,” 1A 7095 $15; 
i he / oy (1.14 Ton: 1 WAS 11r by 
| ail 
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all Afr joyning together , the 127 


pillars were nate by lo many Kings 
according totheir {overall lucceſſions : : 
the whole work being not fimſhed 
under the ſpace of Two hundred and 
bfreein years. \Wh:rca> the tranſpla- 
cing of that Obelisk at Rae by Srx- 
tw the fitth, / { oken of before) was 
done in ſome few days by five or fix 
hundred men ; and as the work was 
much leis than many other recorded 


by Antiquuy ; ſo the means by which 


It was w ought, was yct far leſs in 
this reſpect than what 1s rclated of 


them. 
"Fhe abundance of wealth which 


was thn ingrotled in the poſſeſſion of 


ſome [Ii particular perſons, being 
now a1tuled amonglt 2 far greatci 
number. There is now a greater equa - 
Iity ainC ood mankind; and the flou- 
riſhing ot Arts and Scicices hath (6 


flirred. tp the ſparks ot mens natural 


nobility and m dc them of ſuch active 
and induſtricus ſpirits, as to free 
them{(clves in a orcat meaſure, from 
that livery, which thoſe former and 

wilder 


70 


Archimcdes ; er, Lib. I. 


wildcr Nations were ſubjected unto. 
In building one of the Py ramids, 
there was expended tor the inainte- 
nincc of the lubourers with Radiſh 
nd Onvons, no lefs than eighteen 
'\undred talents, which 15 rkoned 
tO Mount unto 18800 , Crowns, or 
thcrexboiurs. And conſidering rhe 
chvapnels of theſe thinzs 1n thoſe 
11.1cS and paces, {1 mucn money 
w1ght vo farther than a a fum tcntumcs 
IFeater CON do 1N ti. 1: 4INtenance 


of lo many row. 


In $0/--. > 1 emple we now how 
go - Extraordinary rihes of -that King, 
c pgencral flouriſſhung of tl! whole 
% te, and the hbcrality of ti.c peopic 
in JON COncur to the weed * 
the Tempic. Pecuant tin oft 'y C Poe 
ent {ar *11 11%; af rd A 1 cornmatur X 
Glick Yom? The Rb # i Colotſus 
IS! reported to have colt three liundred 
talents the making. ani were all 


thoſe otittr famous Nenuments of 


[; OPOrt 209218 4 lie CXPDENCO. 
a f & 
Paiecr Vir peaking of 119 Then: 
' / , , 
FC>TH.40 WEIR CITED aT {4-4 CES 
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ot ſume private Rom Citizens, ſaith D-pct1 


thus, Noftro hz ſernlo vl Rex [att 
haberit quot areret e£wftcto t jui{moat er: 
g:a4, ; anda little after upon the like 
occalion, IRes m: horcutls mir iculoſa, Que 
noſtris teiporibus vix Ad potertiffin) tle 
40 reve poſit exhivert. 

>. Acd unto thc two former con- 
ſ1dcrations ti:at exact care and inde- 
fatigable 1naufry which they beſtow- 
cd in the 1ailing of thoſe itruRures : 
Theſe being the chict and only de- 
figns on which many of them did 
employ all their beſt thoughts and ut- 
inolt endeavours. Cleopes an Eopries 
King 1s reported to have been fo e- 
ſirous to hmiſh one of the Pyramids, 
that having ſpent all at:o''c it he was 
worth, or could poſſibly procure, he 
was forced at laſt ro proltiture his own 
daughter for nece{fary maintenance. 
And we read of Ramſes another King 
ot F-ypr, how that he was fo caretul 
toerect anObclsk,aboutw hich he had 
employed 20 co inn, that when he 
{cared left through the negligence ot 
the artiticers, or weakneſs of the cn- 
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their bulincels. 


Arc hime, 5 : - 


ginc, the ſtone might tall and break, he 
ryed his own lon to the top of it, hat 
ſo the care of his latety might make 
the workmen more circumſpett N 
And what ſtrange mar- 
ters may be effected by the meer dili- 


cr, 


Lib. I. 


gence and labour of great mu'tirudes, 


we may calily diſcern from the wild 


Indians, who having not the art or av- 


vantage of Engines, did yer by their 
unvearied indultry remove (tones of 
an incredible gicatneſls. 
that he himſclt mcaſured one at 7 74 

»14.4naco, Wlich was thirty cight foot. 


long 


andhea 1113S, that 1n tiicir ſtatelielt 
Editices, there were many other ot 


, Cl 


Acoſta relatcs, 


_— broad, and tx thick; 


much valtcr magnitude. 


From all w hich CONfICCrations 1t 
Thar the ſtrangeneſs ot 
thoſe ancie: monuments above any 
that are now © 
(arily infer any deiclt of Ari 1n theſe 
later Ages. 


Ny apPeay, 


cal Arts in thcic tuncs to be 
b-yond the 


ect, 


do. not necel- 


And I Conceive, 1t were 
15 ealie to dcmonttrate the Mechanti- 


know le 
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ages, that had we but the ſame means 
25 the Ancients had, we might e:tect 
tar greater matters than any they at- 
tempted, and that too in a ſhores; 
(pace, and with lefs labour. 


_—— — = — - = 


—c ______— —__— 


CA F.. NH. 
Concerain? the force of the NÞ 13:11 
faculties,p erticularly the (31/[19re 1nd 
Leavweyr. H)w th, Y ;#44) b c03:91 17) a 


ty move the whole worl.', or uy other 


concetvable weroht. 


LL theſe magnihcent works of 
{ A the Ancients betore [;-ecitied,are 
ſcarce conſiderable in reſpe_t of Art, 
if we compare them with the famous 
{pceches an. atts of 41m: des: Ot 
whom it is reported, that he was fre- 
quently wont to ſay, how that he 
could inove, Datum pra cnm dts 
pitin'ica, the greareit conceivable 
weip''t, with the lealt concuiv. ole 
POWer :; and that it he did but know 
where to ſtand and faiten his inltru- 
ment, hs conl! move the world, all 

r:11S 


9 
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this great Globe of [ca and land;whic! 
m-m'ſcs, though they were alroge- 
ther above the vulgar apprehenſion 
or belict, yet becaule Ins acts were 
lome' vhar an{werable thereunto , 
theretorc theKing of Src « did enact 

4 LOW wherevy every man was bound 
to! belive what ever Archim 4 5 would 
> 11M. 

* I is calic to demmonltratc the Geo- 
cial truth of thoſe ſtrange atſerti- 
oNS, by examining them according to 

hot ihe forenum: 1 chin tacul: 
tc, very one of winch t of infinite 

DOWEr. 
Tobuoin with the ewo hrit of them, 
the Ballance and the Leaver, (which 
| here jor n together, be cauſe the pro- 
portion of both rc whol! lyelike) "ts 
Crain, thouoh there ſhould be the 
oreNteft 1m:o9:mnhle weight, and the 
lea! LIMN4QNN ble PDOWET, ( luppolc the 
who'e woild, and the {trenorh of 0: 
01.4! 9 banc ) vet if we conculve the 
ſame viloropurmuon berwinte their [e- 
reid dittances inthe former facultics 
Um the tulciment or center of gra- 
VIty. 
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Law tr=ds» CY wv 


vity, they would both equiponderate. 
And it the diſtanceof the power fro-n 
the center, in compariſon to the d1- 
ſtance of rhe weight were but any 
| thing more than the heavineſs of the 
weight is in reſpect oft the power, ic 
| may then be evident trom the tormer 
principles, that the power would -c 
| of greater (orce than the weight, and 
conſequently able to inove tt. 


D 

AS) 

: a 
a=Frand 


Thus if we ſuppoſe this great globe at 4 to 
(, con- 
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contain 240<Coooc. Cc coo ocoOoOccocooce 
pounds, allowing a hundred pound tor 
cach cubical foor in it, ( as Ste iims 
hath calcularcd ) yet a man or child 
at D, whoſe ſtrength perhaps is but! 
equivalent to one hundred, or ten 
pounds weight, may be able to out-| 
weigh and move it, it there be but 
a little greater diſproportion betwixt 
the two diſtances C D. andC B, than' 
there is betwixt the heavincſs of the 
weight, and the (trength of the pow-| 
er; that is, it the diſtance C /), unto 
the other diſtance C B, be any thing 
more than 240----++ce0502ecees] 
unto 103 Or 15, every ordinary in 
(truwent doth include all theſe parts 
really, though not ſcnlibly diſtin 


guiſhed. | 


Under this latter taculty I did be-: 
fore mention that engine by which 
'rchimedes drew up the Roman Ships 
at the ſiege of Syracuſe. This is "4 
ally ſtyled 7-4:n0n, being of the ſamc 
form with that which is commonly 
uled by Brewers and Dyers, for the 
drawing of water. It conſiſts of two 


poſts, 


i 
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poſts, the one faſtned araram == 
1n the ground, the other bcing joint- 
ed on crols to the top of it. At the 
end he taſtncd a ſtrong hook or grap- 
ple of iron, which being let over the 
Wall, to the River, he woul.l chereby 
take hold of the Ships, asilicy paſſed 
under, and afterwards by applying 
ſyme weight, or perhaps the force of 
Screws to the other end, he would 
thereby lift them into the opea air, 
where having {winged them up and 
down till he had ſhaken out the men 


| and poods that were in them, he would 


then daſh the Veſſels againſt the 
rocks, or drown them 1n their ſud.'en 
fall : infomuch that Marcellus, the 
Roman General, was wont to fay, 
7 Wer 1 29TW UTE 2291 wi 2>.a7 inc 
Arut3r, That Ap ci1:911 at's made ule 
of his Ships, inſtead of Buckets, to 
draw water with. 

This faculty will be of the ſame 
force, not only when it 15 continued 
inone, but alſo when it is multiplied 


| ladivers inſtruments, as may be con- 


ceived 1n this other form, which 1 
G2 do 


Plurat cit 
1s . 7C 


11 
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do not mention as if it could be ſer. 
viceable for any motion ( lince the 
{p2ce by which the weight would be | 
moved. will be fo littie as not to fall 


under ſenſe) but only for the better | 
cxplication of this Mechanick prin- 
pl d for the right underitand-| 
ciple, and for the right underitan 
ing, of that force ariſing from mul.| © 
tiplication in the other facultics,| * 
which doall depend upon this. The! © 
Wheel, and Pulley, and Screw, be- | 
irs but as ſo many Leavers of acir- 1 
c1112r torm and motion, whole (trength' 
may therefore Us continued toa gens: . 
cr 1pace: , 
: If 
_ - 'T 
7 BN. PAS W- K al 
RO / hy 1 at 
« Yb, vd V 
La at 


Lmnopny the weight Ato bean hun 
| 1. 
dred thouſand pounds, and the dr 
{tance ot that point, wherein everj| 
J.caver touchcs cither the weight o 
cne arother, from the point wher: 


they touch the prop, to be bur on 
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ſuch part, whereof the remainder 
contains ten, then according to ihe 
former grounds 10 00 at 4, will e- 
uiponderate to A, which 15 100 :.,0, 
ſo that the ſecond Leaver hath but 
i09co pounds to move, Nouw be- 
cauſe this oblerves the ſame propour- 
tions With the other in the diſtances 
af its ſeveral points, therefore 10 5 
pounds at C, will be of cqual weight 
tothe former. And the weight at Cc, 
being but as a thouſand pound, that 
which 1s but asa hundred at D, will 
be anſwerable unto it; and fo (till 
in the ſame proportion , that which 
1s bur 10at {, wi:l be equal to 10) 
at [); and that which 15 it one pound 
at F, will allo be equal to ten art E. 
Whence '1t 15 manuiclt, that x pound 
at F. i> equal to 1:0000 at A; and 
the weight mult always be diminiſh- 
ed in the ſame proportion as ten 
to one, becauſe in the multiplication 
of theſe Leavers, the ciltance of the 
point, where the inſtrument touches 
the weight, from that where it 
touches the prop, is but as one ſuch 
Gr 3 part 
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part whercot the remainder contains 
ten. But now it we imagine it to be az 
the thouſandth part, then mult the 5 
weight be diminith'd according to this h 
proportion; and then in the ſame mul. ge 
riplication of Leavers, 1 /.will be equal h 
£0 100.) 570 000 000 050 pound) ; fo. - 
at though vc ſuppoſe the weight tw| | 
< never ſo heavy, ver let the difpro- 
portion ot diſtances !.e greater, or the 4 
Leavers morc, and any little powel 


may move tt. - 


EE ae. we 
CAP.-XxX1:. ”* 
Of the Wheel, by mgltiplieution of 10; ” "mc 


it 1s «ane to move any emminahs po 
Me 1h! ; | 


wt 


. Ing 
HE Wheel,or :x: 1» pr:irrochit, (5 


was before demonltratcd to be Jac 
of equivalent torce with the formet| ©, 
faculties. If we conceive the ſame| x 
diftcrence betwixt the Semidiaimetcr pol 
of the wheels or ſpokes AC, and the] \,,, 
Semidiameter of the axis A B, as thei| 10 
's betwixt the weight of the worls, 


ans 
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and the (trength of a man, it may then 
be evident, that this {trength ot one 
man,by the help of ſuch an in{trument, 
'. Will equiponderate to the weight of 
' the whole world. And if the Semidi- 
ameter of the whecl AC, be bur any 
' thing more in reſpect of the Semicli- 
; ameter of tlic axis .{ B,then the weight 
of the world ſuppoled at D, is in coin- 
1. parilon to the Rrenanh of a man atC ; 
e | : 
it may then be manifeſt fron the ſame 
eround>, that this [trength will be ot 
lo much greater force than the 
— weight, and conſ-quently able to 
move it. 
The force of this faculty may be ,, ... 
-* more conveniently underſtood and u- « many 
'.' ſed by the multiplication of ſeveral ”'«' - 
wheels, together with nuts belong- :,1.; * 
' 1ng unto each of them; as it may be Gloſlocs- 
» alily experimentcd in the ordinary "> 
be Jacks that are uſed tor the roaſting of 


Wl meat, which commonly conſiſt but ,,,, ., 
"1 of three wheels ; and yet if we fup- 7 + mm 
h. Polg a mn tyed in the place of the nia 
od weight, it were catie by a ſingle hair 7} + : 
! faltncd unto the fly or ballance of the 4 #7 
ld, G He's 

{ | - ins 
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Jack, to draw him up from the 


ground, as will be evident from this. 
1 tullowing hgure. | 
F | 
6-4 
| 
vt. | 
| 
F 
79 
1.12 
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Where ſuppoſe the Ien_.h of the 
flye or ball-nee m com; arilon 10 
the breadth of its axis, tv be as 10 
to one, and fo for the three other 
wheels in reſpe t of the nuts that be- 
long unto them ; (though this difte- 
rence be oftciitiines leſs, as we may 
well allow it to bc) withall ſuppolc 
the weight (ora mented inthe placc 
of it) ro be a {iL.ndred pounds : I fav, 
acco: ding to thts luppoſinon, it 15 
evident thar the © ower at tlic ballance, 
which ſhall be equal ro rhe weighe , 
need be but as 1to0 1,.co. Hor the 
frſt ax1s 15 : oncieved to be but as the 
tenth part of its whe! ; and therefore 
though the weig't in it fclt be as 
10000, Ver unto a power thar hath 


this advantipe, it 15 but as 1065, and 
therefore this thouſand unto the like - 


power at the ſeccond wheel, will br 


bit as 100, and this 100 at the third 


but as 10; andlaſtly, this ten ar tlic 
ballance Þur as one. Bur the weigitr 
was betore ſuppoſed to be 100, which 
to the firſt wheel will be but 1-.ro ric 
{ccoad as one, to the third as a deci: 

mal, 
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mal, or one tenth, to ghe fails as one 
hundredth part : ſorhat ifthe hair be 
bur ſtrong cnough to litt ;.;;;, that 1s 
one ten thoulandth parrof a man, or 


(«4 hich i> all one)one hundreth part ot 


a poun!, it may as well ſerve by the 
bclpot this Inſtrument tor the draw- 
ing 'of him uv; And though there be 
not altogerher ſo great 4 di{;>roportion 
b<twixt the ſcvcral parts oi a Jack, (as 
10 many - era $ thee. not) ; and 
thoup' i man mavtic hoavice than 1s 
Et. Pot d; yu Ot with all conli- 
de 40, 14t the fircnprh of a hair is 
cw beartnuchinaoeg than the hun: 

1.1 part Gt a pound 

420 thts ground Wrf- rauns tells 


f\ 1 


1NC> OF 11s that belong unto then, 
the Dianic.c.r of thele wheels were 
:nto cach is, as a hund:wol to one: 
die luppolc theſe wheels ro bc 
{0 place.', that the tewih ot ihe one 

1it take hold of thi 3% hat to 
ant The next ;- and liattho 3% 


L015: S045-4451 Me Cavet, that it | 
. the. were an covinc of 12 wheels 
each 0: t.iuin with teeth, as allo the 
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ofthe handlc may turn the t.rſt wheel, 

and the weight be tycd unto the .x1s 
of the laſt; w rich ſuch an engine as this, 

laith he, a child ( it he could itand a- 
ny wW here without this carth ) might 
with much calc move it towards 
him. 

For according to the former ſup- 
-olition, rhar tth11s Globe of fea and 
land, did contain as many hundred 
pounds, as it doth cubical feet, v:<. 
ny 0000000<0c000L000, It 

be evident thar any ftren;;th, 
w whek force us but cquivalent to k 
pounds, will by ſuch an engine be able 
to move it. 

Ot this kind was that engine lo 
highly extolled by $1:41-1745 , which 
he calls Pancr.:t10n, or On wg et, Pre- 
icrring 1 betore the inventions © 
Archinm avs. It conliſted of wheels 


and 1 ts, as that before ſpecitied 1s. 


lu pold, Hithcr alſo ſhould be rc- 
(cr! cc [the force of ricks, which ſerve 
97 benting of the Frongelt bows, 
iS allothat little pockct-engine vw here- 
Wit! 4 1291 mav breal or wrench o- 
pen 
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n any door,together with divers the 


ike inftruments in common ule. 


C AP. XIV. 


Concern'n” the infinite 
IWizeuls, Pull Ji, and Scores, That 


#1 45 pPeble by th: multiplication of 
to pull up ny (as by the raots | 


th: . 


wb ahur, lift tap th a ſtraw, or | 


blow 1t up with cnt ( bioat)y, or ty per 
* o . ' } bd 
form th. J.reattft fubmir with ihe uf] 
"y 


poles. 


Rom *- £ 

VETCU CUE. tang C CNA? 
Pulley, it 1 cal:c to 1'nderite wy how 
this facu!.y 16 ny be 1 roportion- 
ed ens any weight, and any 
powe!, as being Iikew fe of incane 
{trcngrh. 

"11s reported of Archimed. «, that 
with anenpgine of Pulleys, to w ich 
he applye: only his left hand, he 
lifted up*5 co buſhels of Corn at 


once, and drew a ſhip with all its la- 
d1ng 


gore deli. 


ftremwath of 


[ 


' t the | 
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ding upon dry land. This engine 
Zet2es calls Triſpe m, 0T [riſpaſtum, 
which ſignihes only a th:cetold Pul- 
ley. Bur herein he doth evidently 
miſtake 3 tor *ris not poſſible that this 
alone ſhould ſerve for the motion ot 
ſo great a weight, becauſe fuch an en- 
ine can but make a ſublextuple, or at 
molt a {ubſeptuple proportion betwixt 
the weight and pow er, which is much 
too little to reconcile the [trength of 
a man unto ſo mich heavineſs. There- 
fore Urald:rs doth more PTOPCl ly [tyle 
It Pohſpift-n, or an in{troment of ma- 
ny Pul eys: How many, were ealie to 
find out, it we did exactly now the 
weight of thoſe ancicnt mealures ; 
ſuppoling them to be the ſame with 
our buſhel in E--/::4, which con- 
tains 64 pints or pounds, the whole 
would amount to 32--co pounds , 
half of which would hc lighrtned by 
the help of one Pulley, three quar- 
ters by two Pu.leys, and (5 onward, 
according to this (1h 'cap) e, fubqua- 
druple, and fi! 1oxruple proportion : 
$9 that it we HR the [trenzth 
ot 
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of the left hand to be equivalent unto 
20 Or 40 Pounds, 1t 1s 15 ealieto find 
out how many Pulleys are required to 
inable it tor the motion of ſo great : 
weight. 

Upon this ground Af: ren tell 
us, that any little child with an en- 
ginc of an hundred double Pulleys, 
might ea'ily move this great Globe of 
earth, though it were much heavier 
than it is. And in refcrence to this 
kind of engine ( faith 1Mozmnhelins) 
are we to underſtand that aflertion of 
Aarchimed+s (as he more unmediately 
intended it ) concerning tic poſtibiil 
ty of moving the Work. 

The Wewug was betore demonſtra- 
ted to be as a double Vectis or Lex 
ver, and therciore it would bc necd 
leſs to explain particularly how this 
likewiſe may be contrived of 1ninitc 
torce. 

The Screw is capable of multipli- 
cation, as well as any ol the other tz 
Cculties, and may perhaps bc mor. 


ſerviceable for ſuch great weights 


than any of the rrſt. Arch; medes 
eng 
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engine of preateſt ſtrength, called 
Cheriſt 04, 15 by ſome thought.to con- 
{iſt of theleG. Axis habebat cnm infint- 
ts cochlers. And that other engine of 
his called FH: //x (mentioned ty * + 
the nens ) WW hc rewith he lifted Fli:: 
oreat ſhip into the ſea, without an; 
other help, is moſt likely to be 1;a- 
med of perpetual ſcrews, fauh R:- 
wall us, 

Whence it may evidently appear, 
that each of theſe Mc. hanick facul- 
ties are of infinite power, and may be 
contrived proportionable unto any 
conceivable weight : And that no 
n2tural ſtrength is any. way com- 
parable unto theſe artificial inven- 
tions. 

Tis reported of Sampſo-,, that he 
could carry the gates of a City upon 
his ſhoulders, and that the (trongelt 
bonds were unto him but as flax burnt 
with fire; and yet his hair bcing ſha- 
ved off, all his ſtrength depart <d trom 
him. We * readof Mio,that te could . 


carry an Oxe upon his back, and yet Not" ar 


*..1.6 


when he cried to tcar an Oak alun- ! 
dcr, 
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der, that was ſomewhat riven before, 
having drawnirt to its utmolf, it ſud: 
denly joyned together again, catching 
his hands in the clett, and ſo ſtrongly 
manacled hin, that he became a prey 
to the wild beaſts. 

But now by theſe Mechanical con- 
trivances, it were calie to have made 
one of Simpſon's hairs that was ſhay- 
ed oft, to have been of more (trength 
thanall of them when they were on. 
By the help ot theſe arts it is poſſible 
(as I ſhill demonſtrate) for any man 
ro littup thc greateſt Oak by the roots 
with at.aw, to pull itur with a hair, 
orto blos 1t up with his breath, 

Suppole the roots of an Oak to ex 
ten] a thouſand toot ſquare, ( which 
15 almoſt a quarter of a mile ) and 
forty foot deep, each cubical foc 
Feing a hundred pound weight ;which 
chough ir be much beyond the exten 
ſ1on of any tree, or the weight of the 
earth, the comnaſs of the roots in 
the ground ( according to comme 
opimon ) not extending further than 
thc branches ot it in the air, and the 

4 depth 
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_ of it not above ten foot. beyond 
which the greateſt cain doth not pe- 


netrate (ſaith * S:neca). Eco vinearum 


ailinems f' jor affirms nilam pluciam 
eſſe tam magnam, que terram nlira de- 
cem prides im altitudinem madefaciat. 
And becaulc the root mult receive ts 
nouriſhment trom the help ot ſhow- 
ers, thciclorc it 15 probable that it 
doth not go below them. So that 
(Ifay ) though the 7p whit: ſu 
poſed do much cxcced the real truth, 
yet it is con:iderable that ſome great 
overplus muſt be allowed for that 
labour which there will be in che 
forcible divuilion or ſeparation ot 
the parts of the carth which aic con-- 
tnued. 

According to this ſuppoſition, the 
work of torcing up the Oak by the 
roots will be cquivalcne to the. litt- 
in _4R $009 pound weight, 
which by the advantage of ſuch an 

ine, as Is here deſcribed, may be 
alily performed with the leaſt con- 


zivable power. . 
Þ The 
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| The while force of this engine 
doth conſiſt in rwo double Pulicys, 
twelve wheels, and a fail. One of 
theſe Pulleys at the botrome will 
diminiſh half of the weight, ſo thar ic 
ſhall be but as 200co00000, and the 
other Pulley will abate ;three quar- 
ters of it; ſo that it ſhall be bur as 
10000c0000. And becauſe the be- 
ginning of the ltriag being faſtned 
unto the lower Pulley, makes the 
power to be in a ſulLquintuple pro- 
portion unto the weight, therefore a 
power that (hall beas 1: - 002c00, 
that is, a ſubquadruple, wi'l be fo 
much ſtronger than ihe weight, and 
conſequently able t» move it. Now 


| ſuppoſe the breadth of Il the axes 


and nuts, to be unto the Diameters 
of the wheel as ten to one; and it 
will then be evident, that to a pow- 
er at the friſt wheel, the weight is 
but as 10co- 009. To the ſecond as 
100.0200. To the third as 1505000. 
To the fourth as 1:0 oo. To the 
fifth as 10000. To thc ſixth 25 10-0. 
To the ſeventh as oo, To the cighth 
H 2 as 
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breath, be but equal to the weight 


This will be to the firſt Pulley, 
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25to., To the ninth as 1. To the 
tenth as '. one decimal. To the che. 
venthas .- To the twelfth as +. 
And the lailes yet lels. So that i 
the ſtrength ofthe (traw, or hair, or 


of one thoulandth part of a pound, it 
may be of ſufficient force to pull up 
the Oak. | 

If in this engine we ſurpoſe the 
diſproportion berwixt the wheek 
and nuts, tobc as an hundred to one, 
then it is very evident, that the fame 
ſtrength of breath,or a hair,or a ſtraw, 
would bc able to move the who 
world, as will becaſily found by cal 
culation. Let this great Globe of ie: 
and land be imagined ( as before )) 
to weigh ſo many hundred pound 
as it contains cubical feet ; namely. 
2 400-00C0000C000000000000 pounds 


1 20000000000000000U0000000. To the 
cond leſs than 600002000000 390000000007 


But for more calie and convent 
reckoning, let it be ſuppoſed to 


Gomewhat more,v; 5.19005 09; 90985 0200000005 


MY mJ oj rd rg rd tre nl ret 3,2 
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4 This to the firſt wheel will be but as 
ee : eo 
JOOCECC D } COOg 
Ze To the ſecond aS J0cCo0G60000CO00L 2" OC 26 
i To the third 4a$ 1CO0000G30000yJ_2l2@0009g, 
To the fourth aS 1000000C000000GCa90, 
ui To the fifeh [| C(SOCOCCODOC O00 
he To the ſixth I C.20000505Cnoco 
ik To the ſeventh 1 0COOO0O00Oct0, 
To the eighth 1IC000000C9, 
IP To the ninth | {ojofo[ofoſe Þ 
To the tenth 10300. 
ic To the eleventh 100 
To the rwelfth b. 
*&| To the fails as 7 
C, 
ne STAN 
So that a power which is much 
"'] lefs than the hundredth part of 
el {els than the hundredth part of a 
a| pound, will be able to move the 
world. 
el | 
.) It were needleſs to fur down any 
Fi particular explication, how ſuch Me- 
y chanical ſtrength may be applyed un- 
| to all the kinds of local motion : 
fince this, in it ſelf, 15 fo facile an;l ob 
vious, that every ordinary Artihce' 
doth (ufficiently underſtand ir. 
The Species of local violent mori. 


on are - by Ar#/tor/- reckoned to be 
theſe four. 


H } P alſto. 


IO2 
Phyl l 7. 
= 
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Pulſt-. 
IIrad:o 

be eco. 
C Feritvo, 

Thruſting, Drawing, Carrying, 
Turning. Unto ls of which oh 
theſc artificial operations mult neceſ: 
ſarily be reduced, the — - 
any power bei ually appliable 
unto all of Bs 5 that Ms. is No 
work impoſſible to theſe contrivan- 
ces, but there may be as much aQed 
by this Art,as can be fancied by imagi- 
nation. 


OO) e——G_— Oo —_—— — —— - — — — 


CAP. XV. 
Concerning the proportion of ſlowneſs 
and ſwiftneſs in Mechanical motions. 


[Fs already diſcourſed con- 
cernung the trench of theſe Me- 
chanical Faculties : It remains for the 
more perfeQt diſcovery of their na- 


cures, that we treat ſomewhat concer- 


——— 


— 


_ ning thoſe two differences of artificial 
motion * 


Slow- 


Without the right underſtanding 
of which, a man Trall be ex;oled to 
many abſurd miſtakes, in attempciog 
of thoſe chings which are either in 
themſelves impoſſible, or elſe not to 
de performed with ſuch means as are 
applyed unco them. I may ſafely af- 
firm, that many, if not molt miſtakes 
in theſe Mechanical deſigns, do a- 
riſe from a mil-apprehenſion of that 
difference which there will be be- 
twixt the ſlowneſs or ſ{wiftneſs of 


| the weight and power, in compariſon 


to the proportion of their ſeveral] 
ſtrengths. 

Hence it is, that ſo many engines 
invented for mines and water-works 
do ſo often fail in the performance 
of that for which they were inten- 


| ded, becauſe the artificers many times 
| doforgetto allow ſo mich time for 
' | the working of their engine, as may 


de proportionable ro the difference 


betwixt the weight and power that 


H 4 belong 
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bel unto them ; whereas he that 
rightly underſtandsthe grounds of this 
Art, may as eaſily find out the diffe. 
rence of ſpace and time, required to 
the motion of the weight and power, 
as he may their different ſtrengths; 
and not only tell how any power may 
move any weight, but alſo in what 
a ſpace of me it may move any ſpace 
or diſt ance. 

If it were poſſible to contrive ſuch 
an invention , whereby any concei- 
vable wn may be moved by any 
conceivable power , both with the 
ſame quickneſs and ſpeed (as it is in 
thoſe things which are immediately 
ſtirred by the hand, without the help 
of any other inſtrument) the works 
of nature would be then too much 
ſubjefted co the power of art : and 


men might be thereby incouraged 


( with the builders of Ba#e/, or the 
rebel Gyants) to ſuch bold deſigns 


as would not become a created be- | 


ing. And therefore the wiſdom of 
Providence hath ſo confined theſe hu- 


mans Arts, that what any — 
| At 


| 
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hath in the ſtre»2th of its motion, is 
abated 1n the /lown'/s of it; and whar 
it hath in the extraordinary quickneſs 
of its motion, mult be allowed tor 
in the great ſtrength that is required 
unco If, 

For it 15 to be obſerved as a general 
rule. that the ſpace of time or place, 
n which the weight 15 moved,in com- 
pariſon to that in which the power 
doth move, 1s in the ſame proportion 
as they themſelves are unto one ano- 
cher. 

So that if there be any great Gitter- 
ence betwixt the ſtrength of the 
weight and the power, the ſame kind 
of difference will there bc in the {pa- 
ces of their notion. 

To illuſtrate this by aa cxaimplc. 


ſ.e: 


log 
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— 


Let the line G 4 B, repreſent a bal. | t | 


lance or leaver, the weight being 
ſuppoſed at the point G , the fulci- 
ment at A, and the power ſuſtaining 
the weight at B. Suppoſe the point 
G, unto which the weight is faſtned, 
to be elevated unto F, and the oppo- | 
ſite point B, to be depreſſed untoC; 
*tis evident that the arch FG, or 
which is all one) D E, doth ſhew the 
pace of the weight , and the arch 
BC, the motion of the power. —_ 


3 Www CY WW _m 
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| both theſe arches have the ſame pro- 
portion unto one other, as there is 


betwixt the weight and the power, 
or ( which is all one as there is be- 
rwixt their ſeveral diſtances from the 
fulciment. Suppoſe 4G, unto 4 B, 
to be as one unto four, it may then be 
evident that FG, or DE, will be in 
the ſame proportion unto Bc. Por as 
any two Semidiameters are unto one 
another, ſo are the ſeveral circumfe- 
rences deſcribed by them, as alſo any 

portional parts of the ſame circum- 
erences. 

And as the weight and power do 
thus differ in the ſpaces of their mo- 


| tions, ſo likewiſe in the {lownels of 


t; the one moving the whole di- 
ſtance BC, 1n the ſame time, where- 
in the other paſſes only G F. Sothat 
the motion of the power from Bto 


 C, 1s four times {wifter than that of 


the weight from G to F. And thus 
will it be, if we {uppole the diſpro- 
portions tobe far greater, whether or 
no we Conceive it, either by a cu-- 


tnuation of the ſame in{trument and 
fa- 


_ diminiſh the ſpace and flowneſs of its] 
motion. For if we ſhould conceive 


concerning the multiplicatioa of Lex- 


Archimedes; or , Lib. I. 


faculty, as in the former example, or 
by a meltiplication of divers, as in Pul. 


leys, Wheels, &+c. By how much the 


wer is 11 it {elf leſs than the weight, 
y ſo much will the motion of the 
weight be ſlower than that of the 


power. 
To this purpoſe I ſhall my 
touch at one of the Diagrams exprel- 


ſed before in the twelfth Chapter, 


Vers. 


In which, as each inſtrument doth 
diminiſh the weight according to 2 
decuple proportion, ſo alſo do they 


the firſt Leaver B, to be depreſſed 
unto its loweſt, ſuppoſe ten foot, 


vet the weight 4, would not be 7 
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{ed above one foot; but now the ſe- 
cond Leaver at its utinoſ} could move 
but a tenth part of the firſt, and the 
third Leaver but a tenth part of the 
ſecond, and ſo of the reſt. So that 
the laſt Leaver F, being depreſſed, 
will pals a ſpace 1c0co0 greater, and 
by a motion, 100000 [witter than the 
weight ar A. 

Thus are we to conceive of all the 
other faculties, wherein there is con- 
ſtantly th« ſarae diſproportion bet wixt 
the weight and power,in reſpett of the 
ſpaces and ſlowneſs ot their motions, 
as there is betwixt their ſeveral gravi- 
ties. If the power be unto the weight 
but as one unto a hundred, then the 
ſpace through which the weight 
moves, will be a hundred times lels, 
and conſequently the motion of the 
weight a hundied times flower than 
that of the power. 

So that it is but a vain and impol- 
ſible fancy for any one to think thar 
he can move a great weight with a 
little power,in a little ſpace ; but inall 
theſe Mechanical attempts, that ad- 

vantage 
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vantage which is gotten in the 
Manor. of the motion, muſt be ſtil 
allowed for in the {lowneſs of it. 

Though theſe contrivances do {6 
extremely increaſe the power, yet they 
do proportionably protraQ the time. 
That which by ſuch helps one man 
may do in a hundred days, may be 
done by the immediate ſtrength of 
hundred men in one day. 


pn CITIES 
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That it is poſſible to contrive ſuch an @r 
tificial motion, as ſball be of a ſbn- 
ns af cning nable to the ſmiftneſs of 


the heavens. 


by were a pretty ſubtilty to enquire 
after, whether or no it be not pol: 


ble to contrive ſuch an artificial mo- 


tion that ſhould be in ſuch a propor- 
tivm 1ow, as the heavens arc ſuppoſed 


tn pi: {wiſt. 


For the exaQ reſolution of which, | : 


it would be requiſite that we ſhould 


firſt pitch upan ſome medium, or in- 
difterent 


C 
di 
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different motion, by the diſtance 
from which, we may judge of the 
portions on either ſide, whether 
waneſs or ſwiſtneſs. Now becauſe 
there is not any ſuch natural! medium , 
which may be abſolutely ſtyled an 
indifferent motion, but that the ſwiſt- 
neſs and ſlownefs of every thing, is 
ſtill proportioned either to the quan- 
tity of bodies, in which they are, or 
ſome other particular end for which 
they are deſigned ; therefore we muſt 
take liberty to ſuppoſe ſuch a moti- 
on, and this we may conceive to be 
about 1000 paces, or a mile in an 
hour. 

The ſtarry heaven, or 8h ſphear, is 
thought to move 42398437 miles in 
the ve ſpace: So that if it may be 
demonſtrated that ir is poſſible to 
contrive ſuch a motion, which goin 
on Lv conltanc _ _— _ 

S$ but the 42398437 part of a mye 
= an hoes + HEE be evident, 
that an artificial motion may te ſlow, 
n the ſame proportion as the heavens 
are {wilt. 


Now 


I'J2 


Preface is 


Euclid. 
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Now it was before mamſelted, that 


according to the difference betwixt 
the weight and the power, fo will the 
difterence be berwixt the ſlowneſs 
or {wittnefs of their motions ; whence 
it will follow , that in ſuch an en. 
gine, wherein the weight ſhall be 
42398437 pounds, ard the power 
that doth equiponderate it, but the 
42398437 part of a pound ( which Is 
eaſie to contrive )) in this engine the 
power being ſuppoſed to move with 
ſuch a fwitracſs, as may be antwerable 
to a mile an hour, the weight will 
paſs but the 42 398437 part of a mile 
in the ſame ſpace, and fo conſequently 
will be proportionably ſlow unto the 
{wriftneſs of the | lcavens.” 

| Tr 15 rel»ecd by our Country-man 
7. Die, that he and Carden being both 
together in th-ir travels, they did fee 
an inſtruincnt which was at firſt ſold 
for 20 talencs of gold, wherein there 
was one wheel, which conſtantly mo- 
v__ amonegſt the reſt, did not 
hniſh one revolution under the fpace 
of ſeven thouſand years. 


But 
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But if we tarther conſider ſuch an 
ioſtrument of wheels as was mention- 
ed before in the 14 Ch pter, with 
which the whole wor d might be 
eaſily moved, we ſhall then find that 
the mot n of the w eight by that, 
mult be much more low , than the 
heavens are {.ilt. For though we 
ſuppoſe * faith y:-::-y4s ) the handle 
of ſuch an cnpine v ih 12 wheels to be 
turned abour 4o- © tio 1h hn hour, 
(whiin is as offer 1s amons pulſe 
doth tcat) yer inten vcars pace the 
weight by this would not be inoved 
above '.r 000000 0 0.0 209 Parts 
of one loot, which is nothing near (0 
much as an hairs breadth. \nd ir could 
not pals an inch in ;o00 200 years, 
faith Mere nn. 

The truth of which we may more 


alily conceive, it we conſider the 


frame and manner of this 12 wheel'd 
engine. Suppoſe that in cach axis or 
nut, there were ten teeth, aid on eack 
wheel! a thouſand : then the lails of 
this cogine mult be turned a hundred 
mes, bctore the i11t wheel (IEC on-- 
[ ng 
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ing dor.:nward) could be moved 

round once, nd te'1 thouſand times 

bciorcihe lcond wheel can tiniſh one 

1cvolution, and ſo through the 12 

wheels, according to this multiplied 
"rOPOTLIGN. 

So that beſides the wonder which 
theie 15 inthe force of theſe Mecha- 
nical motions, the cxtreme ſlowneſs 
of them is no Tels admirable ; It a 
man con::dcr that a body would 1e: 
main in ſuch a conſtant dircet mo- 
tion, that there could not bc one 
minute of tiine wherein it did not rid 
ſome ſpace, and pals on turther, and 
yet that this body in _—_y ys" L0- 
gether ſhould not move lo far as an 
hairs b: cacth. 

\V hich not uhitanding may evi- 
dently appear trom the tormer in- 
ſtance. For fince it. i» a natural prin- 


Arc rnecdes |; 


ciple, that there can be no penetra- 

rion ot bodies; and ſince it is ſuppo- 

that each of the parts in this ea 

i» do touch one another in their ſu- 

19cies, therefore it mult neceſſarily 

low, that the weight docs beg 
al 


iv, 


bo 
. 
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and continue to move with the power; 
and { however it is inſenſible) yet ir 
is certain there muſt be ſuch a motion 
ſo extremely ſlow, as is here ſpecified. 
So full is this art of rare and incredible 
ſubcilties. 

I know it is the aſſertion of Car- 
dan, Motus walde tardi, neceſſario quie- 


Ile 


De varie- 


[Me Yer Pn: 


tes habent intermedias. Extreme {low { 9-< 57: 


motions have neceſſarily ſome inter- 
mediate (tops and reſts : Bur this is 
only ſaid, not proved ; and he ſpeaks 
It fron ſenſible experiments, which 
in this caſe are fallible. Our ſenſes 
being very incompetent judges of 
the ſeveral proportions, whether 
Frognnts or littleneſs, ſlowneſs or 


wiftneſs, which there may be a- 


mongſt things in nature. For ought 
we know, there may be ſome Org s- 
1:1] bodies, as much leſs than ours, 
35 the e..rth is bigger. We ſee what 
ſtrange diſcoveries of extreme minute 
bodies, ( as lice, wheel-worms, mites, 
and the like ) are made by the Micro- 
ſcope, wherein their ſeveral varts 
(which arc atrogerher inviſible co the 

| > "J3re 


__ 
—_— 


Of ſriftreſs. how it 011) be increaſed 
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bare eye) will diſtinctly ow - and 
perhaps there may be other inſects 
that live upon them as they do upon 
us. *Tis certain that our ſenſes areex- 
tremely diſproportioned for compre. 
hcnding the whole compals and lat 


tude of things. And becauſe there 
may be ſuch difference in the motionas 
well as in the »a2ntnde of bodies; 
therefore though ſuch extreme ſlo: 
nels may feum altogether impoſſible 
to ſenſe and common apprehention, 
yet this can be no lutlicient argument 
againlt thc rcaluy of ic 


CAP. XVII. 


19 any kind of proprrtion. Concern: 
my the «x: at force of Archimedes by 
FExo2:ms. Of the Balliſta. 


Y that which hath been already 
explained concerning the {Jlownel 
of motion, we may the better under: 
itand the nature of {wiftneſs , both 
Ol them (as 1s the nature of oPPa 
| [1:CS 
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ſites) being produced by contrary cau- 
ſes. AS the greatneſs of the weight 
in reſpeCt of the power, and the great 
diftance ot t'1e power trom the tulci- 
ment, in coinpariſon to t!tit ot che 
weight, does caule a [low motion : So 
the greatneſs of the power above the 
weight, and the greater diltance vt the 
weight from the center, 1n compart- 
on to that of the power, docs caule a 
ſwift motion. And as it 1s poſſible to 
contrive a motion unto any kind of 
lowneſs, by tinding out an anlwerable 
liproportion betwixt the weight and 
wer : ſo likewile unto any kind of 
iknels For ſo much as the weight 
des exceed the power, by ſo merch 
will the motion of the weight be [low- 
«; and ſo much as the power does ex- 
xd the weight, by ſo much will the 
notion of the weight be [wifter. 


& > 
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In the Diagram ſet down befor: 
if we ſuppole F to be the place « 


the power, andC of the weight, ih 


point A being the fulciment or cente; 
then in the ſame ſpace cf time, where: 
in the power does move from F to, 
the weight will pals from C 10} 
Theſe diſtances having the ſame di: 
proporticn unto one another, as ther! 


1s betwixt AF, and AC, which 
luppoſcd to be quadruple. So t 


in this example, the weight will mo! 
for 
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four tines {witicr than the power. 
And according as the power Cores ex. 
ceed the weigh in any yreater dif 
proportion, {0 will the Ivwiieacls ol 
the weight iv augmented. 

Hence may we concelve the rea- 
ſon of that great torce which there 
is in Slings, which have ſy much a 
greater {wittncl(s, than a ſtone thrown 
trom the hand, by how much the end 
of the Sling 1s tarther oft trom the 
ſhoulder-joynt, which 1s the center 
of motion. The Sacred hiſtory con- 
cerning D:c1a's victory over Ly/:ah, 


may ſu iiCicntly evidence the force of 


theſe. Veretins relates that it was u- 
fual this way to ftrike a man dead, 
and bcat the foul out of is body, with- 
out fo much as br -alcing g lisarro Ir, 


or tetc!ng boot. Alto brit mmitennrts 
lethale tam 4 tintliics 1.107 FT Sa MH 
ne 11 UI AO 8130, /, 4 \ ET FPCY { Fs 
Inter a7. 


[n the ulc of thele, many ol the An- 
cients have been ot ver v ex Juitite tc and 
admirabic Skill. We real of bias 
ared E: alamitc) it {ft ly il X ih 4 uld * 
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« 


flu? 4 il 31* 4 Jy 47) 5 ty uth, ana uot 
nt tu thee 1 the hike ſtoried of 


a wh |. Natton umeng tl.c [1attis, 
who tro the; exiuilency inthe arr 
were (iid Bt rs. VThiey ware (o 
(tut in teaching this 47t unto them 
Y OUNE? ONes, c!y (10H fp 1'Y 4411) Ot 


ACC) ( &s ' niſl qr mM 1rd ſts ti:fe per- 


c:i{fit, | hat the Mother would not give 
alty meat to her cluld, till ( being et 
at fone di{tncc ) he could hit 1 with 
[linoing. 

For the terther illuſtration of rhis 
ſubject, concerning the ſrifrmſs of 
motion, 1 ſhall briefly ſpecttie lorne 
particulars concerning the engines 
War uſcd by the Ancicats. Among! 


thelc, the moſt timous and admir 4 


ble v.cre thoſe inverted by Arch 


med: s, Ly which he did pertorm luch 


«iy Tt 

« ff a f 

| AF 

'' þ« I 
( 

7 

/ ) 

"+ 8 ,* 

0 »' 4 
fT : ? e 
CO mor 
yeni, 

Fx as 4 

) 
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[tran_c exploits, as (were they not 
il ted by ſo many, and ſuch judict- 
ous Authors) would ſcarce ſeem 
credible even to theſe niore learned 
+ges, The atts of that famous Engl- 


ATCT, 21IT largely {ct down by * Polos 


nt," 1HtSes,* EF rocihut, Pluto, *[ + 


es 
TY) 
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vy, and divers others. From the firſt 
of whom alone, we may have ſuffi. 
cient evidence tor the truth ot thoſe 
relations. Hor beſides that he 16 an 
Author noted to be very grave and 
{er1011s 1n his diſcourſe ; and does fo- 
Icmnly promiſe in one place that he 
will relate nothing but what either he 
himſelt was an eye-witneſs of, or elſe 
what he had received from thoſe that 
were ſo; I ſay, belides all this, it is 
conſiderable, that he hunſelt was born 
not above thirty years after the ſiege 
of Syracuſe. And afterwards ha- 
ving, occaſion to tarry ſome weeks 
inthat City, when he travelled with 
S:'p'0,he might there perhaps ſce thoſe 
engines himielt, or at leaſt take his 
Intormation trom ſuch as were cyc- 
witneſles of their torce : So that there 
can be no colourable pretence tor any 
one to diſtrult the particulars related 
of thei. 

Inbriet, the ſum of their reports 
is this: Whenthe Roman torces un- 
der the con«dutt of Marcellus, had laid 
fhege 1.aro that famous City, / of 
which 
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Hiſtor 1., 


Juxta int- 
rum. 
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which both by their former ſucceſ. 
ſes, and their preſent ſtrength, they 
coul} not chuſe bur promiſe them. 
telves a ſpeedy victory) ; yet the art; 
of thi: one Mathematician, notwith- 
ſtaniing all cheir policies and reſo. 
lutions, did {till beat them back to their 
great diſadvantage. Whether they 
were near the wall, or farther from ir, 
they were {till expoſed to the force 
ot his engines, X, USX22y 2Ts5 ©7Xt, £ 
o Js TY: { £46151 XT24Y T5 TA: 7+ 
PRESE Teg< TH- 1947 E135 2: 2A AX A, 
Ne? PAs T5 TAGS z4yT4!. From the 
multitude of thoſe ſtones and arrows, 
which he ſhot againſt rhem, was he 


[tyled i» 2751745, Or Briarevs, Thole| 


deten:,veen21n.s that were made by 
the 1R-» 2/35 1n the form of Penthouſes 
for to cover the atlſailants trom the 
weapons of the beſieged, theſe would 
he prelcanyy batter in pieces with 
o1Ccat ftones 4nd blocks. Tholc high: 
rowers erecte:l 1n fome of the ſhips, 
0''t Oo: which the Romimns might 
:20re Conveniently tight with the de- 


tendants onthe wall. thele allo were | 


s 


«. of 


_ ew 4 4 EO 5 oe 9 6. 
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ſo broken by his engines, that n» 
Cannon or othcr in{ti ument of G11; - 
wder, / fait''a learned man) hid 
they been then in uſe, could hive dorg 
reater miſcite'. in brief, he di 1: 
molelt them with ht. frequent 22 
prod1910its bitte; _ I 
ſoldiers were iitterly Gi. 
any hopes of ſuccels. 
What was the particul ir frame 24d 


the Common 
Es 
IATUTTON 


manner of theſe enovives, c nno! Co 
tainly be dcrermined ; bu to comme 
{uch as may perform the h1't- t{tranay 


efte*ts, were not very uifh.uitto ay 
one i ho 1s Laroughly veriud mnt: 

groin $ of tHiSart. | hou; 
thoſe of A: im {4s 1 reſp ct of © 
vers Circumſtances, weic 10: ono 


+3 Pea » 


exatt an4 proper tor the "m_ S060 
which chey were inteaded, i '!: thy 
invention of others coul! þo - tte 
himſclt ber '1g {Oo exiraordiniti oy f.1- 


ul and ingenious above tlic £11.24 
fort of men. 

'Tis probable that the gen- _ 
Kind of theſe engines, were & 1.11 
with thoſe that Were 
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wards among't the R-om15 and other 
Nations. Theſe were comnmonly divi- 
ded into rwo lo1t>: ity led. 

\ Balliſtr. 

p ( at apnu/t "x 


- Cont Both which namcs arc ſometimes 
Cs Mi uſed promiſcuouſly ; bur accordin 


litar | 2 tO their propricty Þ B4/lrſti does fig- 
«m * 1inc an engine for the ſhooting of 
Barts {tuncs, and Catapult 4 for darts or 


called v2 : 

5195 foxzs ATTOW'S. 
wre;Co Ihe tormer of theſe was fitted ct- 
a>. ther to carry divers leflcr ſtones, or 


Pungib:- elſc one greateſt one. Some of theſe 
wy Petr? engines made for great ſtones, have 
| been proportioned to fo vaſt and im- 
menle a weight, as may ſeem almoſt 
incredible : which occaitioned that 1n 


Lucan. 
A! | axuwi tw; ies wngents verbert' :itn 
Þ x47 1! ter . qua':! y «2e, qr2/ VEYT!1.0 009116 
"IEF No/ciaut rrmpulln Vintorum 1d ute veruſtar, 
; | 


Þ - . - # * j 
Fr ang: (UNS BUM? ; Vt TARIION (Or PO! 8 pr} 


E xan;md4”, 0. SW! |} 4SHICMW! 1 1 /'D1 Mrfh 


With theſe, they could eaſily bat- 
ter down the Walls and Towers of 
any: Fort. 50 1; 2. 
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Quam prave ball:fle mem prbf 
ON7!f. 
And Statins: ——- Luv 
quond um, 

Librat! ſalinut fOUTNY 14998 iM 0 

molars. 

The ſtones that were calt trom thee, 
were of any form, Enormes & [epu!- 
chrales, Milltones or Tomb ſtones. 
Sometimes for the farther annoy- 
ance and terror of any belieged place, 
tney would by theſe throw 1nto it dead 
bodies, either of men or horſes, ind 
ſometimes only parts ct them, as mens 
heads. 


Atheneus mentions one of theſe 


4 /t; 4 


Balliſte that was proportioned unto. 


a ſtone of three talents weiglt, cach 
talent being 120 pounds ( ſuith I” 
truvins) lo that the whole wilt a 
mount to 7CLo pounds. But 1t 1s fto- 
ried « f Arc/imeates that he catt 1 ſtone 
Into ne of Merc /n; his ſhips which 
was foundroweghientilans, 1hiat 
Is fore &/ferere monelt * Authors, 
Concer ruig v hat bind freetkenre this 
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thatin P/+:2rc/5 time, (from whom 
we have this rC!atiOn ) one talent did 
"7 OO OT! ounds ( ſaith $S 11das) 
according wh, 11 account, the ſtone 
it ſelt was of ro lefs than twelvs hun- 
dred pou wv! weight. 4 weapon ( one 
would think ) big enongh for thoſe re- 
bel CG -Yants that fought againſt the 
7G |. No. the greateſt Cannon in ule, 
«{\-4, NOL CaTTY abuve64 pound W eight, 

1 is far ſhort of the (trength 
1 thiefe Nearhemaucal contrivances, 
\ mony1t eTurks indeed, there have 
beer {, nett es uſed fuch powder-in- 
{iru; 11TS 'S may equi | the force 


5 


of tho: in, wed by Archimed 5s. Gab. 


ardent: us of one bullet ſhot 
!rom the *he ſiege of C:nſt ante 

ple, Wi. :. was of above 1200 
Poun. | \ WO - This he afirms from 
the relation ian Archbiſhop, who 


wast!.:nprc int, and did fee ut; the 
Piccc Could es itbedr wo by lefs than 
n huniiced nd fifty voak of oxen, 
aſhich might almoit have ſerved © 

F-2 Wn it 
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one or two Cannons of ſuch a prodt: 
gious magnitude, yet it is certain that 
the biggeſt in common uſe, does come 
far ſhort of that ſtrength, which was 
ordinarily in theſe Mechanical enpines. 
There are divers tigures ot theſe 5 Rob. 
Balliſte, {et out ty Vroetins, L-pſius, begs 
and others; but being without any ex- Milir 1 16 
plication,it 1+ not very facil rodiſcover © 4 
in what their forces did conlilt. 
I have here exrreſſed one of them 
molt caſic to be apprehended ; from 
|| the underſtanding of which, you may 
| = better gueſs at the nature of the 
relk, 
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| That great box or cavity ar A, | 

(| ſuppoſed to be full of ſome heavy 
weight, and is forced up by the al 

| pin; 
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ning, of the ax's and ſpokes B C. The 
ſtonc or uiler to b- lifckarge! being 
1a {in of fhng at D, which when 
the gre (ter weight 4 celcends, will be 
violens, whiried ipwards, tl that 
end ot the ſling at &, coming to the 
oj wil. fly of, and diſcharge rhe 


fone S the $hiltul Arcilt ſhould di- 
ect it. 

CL AF MTA 
(Conc 1rnmu' th Catipulle, OY F.nganes 


for 4 ro.i's. 


H E other kind of engine was 
called Cataprite, > > Teh, 
which ({ignifics a ſpear or dart, becaule 
it was uſed for the ſhooting of ſuch 


weapon: : ſome of theſe were propor- 


tioned unto {pears of twelve cubits 


long ; they did carry with fo great a 


force, 't tate r dur 711" 2 dore | 'ntil- 
lant, ( laith manu ) that the wea- 
pons diſcharoed trom them were 
lomerimes(it youu can helieve it) fcron 
bre bv tlic {wittnels of the:r motion. 

; IN The 
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The firſt invention of theſe is com- 


monly alciibed to Dronsſtzes the yYOun- 
ger, whois ſaid to have made them 
amonglt his other preparations againſt 
C erthage. But we have good reaſon 
to think them ot more ancient ule, 
becauſe we rcad 1n Scripture , that 
Ueerah made in Jeruſalem , engine 
invertea by cunnin? my, to {boot ar- 
rovs ana preat ſtones n:thal ; tho it 
1» likely theſe inventions were much 
betrercd by the cxperieitce of atter- 
a5. ; 

1he ufuil form of thele Catapu!: 
ic, was much atter the manner of 
orcat ows pliced on Carriages, and 
wound up by the {trength of ſeve- 
ral perſons. And from that great 
force which we tind in leffer Bows, 
we may caſi'y gheſs xt the preater 
powcr of thele other eng... ?Tis 


rclated of the Turkitl Row, char it! 


can \trike an arrow through a PIECE 
of ſteel or braſs two wches th: k 
and being headed only with woud, 
it picrces Timber ot cighr inches 


een 


ich though it may ſec 1ncrel- | 


ble, | 
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ble, yer it isatteſted by the experience 
of divers uaquciton«vle witnefles 
Barclay 1n his [04 tum a nan 
of ſufficient Crecit, affirms, that he 
was an eye-witnels, how one of the 
Bows with a little arrow di] picrce 
through a piece of ſteel throes fingers 
thick. And yet thi ſe Vous being 
ſomewhar like copy no us in ule a- 

monp(t us, were t «nk! by a mans 
:amediate {trenorh, v Hh ut the help 
of any bender or rack that arc ulcd to 
athers. 

Some Turliſh Bows Ke Oc: that 
ſtrength, as to pierce 4 101214. pt (ig 11- 
ches in thickneſs, (1 ues c- what 1 
have {cen ) {faith V To. Ore: 5 10 his 
Prom d rat br, How niwuch pre atcr 
force then may we conceive tobe im- 
preiſed by the C.ut 10.117 @ © 

Theſe were ſomeurimes trained 
the diſcharging ot twoor thre calrows 
topether, ſo that eac of © em 11Whe 
be directed unto a {cert aim Bos it 
were asca(ie to contiivertticon wit ne 
like manner tor tic co mage of thi 
ty arrows, OT More, 43 1N | this Gure: 
I Bot 
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they were uſed art the ſiege of any 
City, were commonly carried 1n 2 
great wooden TI unet ( firſt invenre? 


by * PDermtrims). It was driven v/v" 
four wheels at the bortom, <»cl! 


its ſides being forty hve ©! its, 
1h 


heig 't ninetv. The whole wis 


it) 


j 


ded in'onine ({everal part 110+, every 


pines for battery : from its ule 11 the 


battering and taking ot Citics 


l:oth. 1.22. one of which did contain v1ivers co 


it 15 
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| filed by the name of 77el polis. 


He that 'xuld be inform<d 1n the 
nature of Bows, let hun conlult Mf y- 
frnnus dr Ball jtica & Acontiſmologia, 
where there are divers lubtil inquiries 
and demonſtrations concerning the 
ſtrength required to the bending 
of them to any diſtance , the force 
they have in the diſcharge, according 
to leveral, bents, the [trength requu- 
red to be in the {tring of th-m, the ſe- 
veral provortions ot ſwiltneſs and 
diſt ince in an arrow [hot verticaliy,or 
horizontally, or tranſverlally. 

Thoſe ſtrange eifects of the Tus- 
tb Bow (mentioned betorc) ſo much 
exceeding the force of others, which 
yet require far greater itrength tor 
the hending of them, may probably 
be »ſcrib-d cither ro the natwial 


| ule of ar'> . i by [imilitude of ſub- 
fines (as the Lord Bacon conjectures); 


For in theſe. exp-riments the head ot 
the arrow ſhould be of the ſame 
ſubſtance ( whether itcel or wood ) 
with that which it picrces: Orelle 


WG that ſe propori TE DCtivixt the 


+” weight 


"IJ 
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weight of the arrow, and the ſtrengr 
of the bow, winch muſt needs mul 
condJuce to the force of it, and ene 
perhaps be more exactly dilcoverc 
in theſe, than it 1s common|y in 6& 
the:s. 


CAP. -XIX. 


A compariſon Lb. twixt the(” ancient Er 
G7NeS, and th: Cun-powatr wat 
m nts nov innſe. 

T ſhal! not be altogether impert; 
nent to inquire ſomewhat concert; 
ning thc advana Be and diſadvantz. 
ges betwixt thoſe Military offenſiv: 
engines, uſed amongſt the Ancient, 
and thoſe of theſc later ages. 
In which inquiry there are two pat. 
—_— to be chiefly examined: _ 
The force of thele {everal cor- 
ni or the utmoſt that may be 
done by them. | 
2. Their pricc, or the greatneſs dl 
the charges required unto them 
r. As for the force of theſe anc 


pr 
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ent inventions, it may [u'®1cient Y aÞ- 
pear trom thols many credi''e we 
tions mentioned betoie ; to which 

may be ad.cd thatin | / pr, winch 
he {ets down from his 0 xi1 cye-light, 
being himlelt a chict C aprain ar th- 
ſiege of Jorrpr's, where 'ticle oy ents 
happened. He tells us, tha: Uet1d Sth 
muititude of -erfons, wWlio wee lain 1 
by theſe Roman Engines a Dems nt 
able tO avoid their tor.c, ) 1n 
they were placed fo tur off, an! o 
of light ; beſides this, they <q ; mo ) 
carry ſuch great ſtones, with fo great 
2 Violence, in at they did therewith 
batter down their Walls and T owers, 
A great bellied womin walking abou 
the City in the d:y time, lad her 
child ſtruck out of hr womb, and 
carried halt a furlong tron her A fol- 
dicr itanding by 515 Caprait 1 Fof prize, 
onihe wall, had is licad truck off by 
anoth-r None {out tiom thele Rowm 
Engines, and his brains carried thiee 
turlongs oft. 

To this purpole Cow relates 
015% of Ampm'a)' Marcel: 745 7 T at) 
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quam its ant. ict bwrbar Inerint bþ 
a. ſt :terunt a pig? CF 1th rint, has 
foreign people being lo a '-azrll ai the 
ſtrange force of thi: t nfoines, that 
they durit not conteſt 2 'thoſ w ho 
were maſters of luch inventi ns. lis 
frequently aſſerted, that bullets have 
been melted in the air, by thar exrre- 
ot violent motion imprelt trom| 
yr ſlings. 
+ u; drq « comtorto tran{verb: yr at aera 
plumbo, 


Which relations, though they may 
ſeem ſomewhat poerical and unp, 0- 
bable, yet _ tle himiclt ( De © a 1", 
{tb, 2. c. > ) dotiiſuppole tl.em as un- 
queſtionable. From uw hence it may 
Þe inferred, that the force of thoſe En: 
pnes 


imp'tu fertur lapis ut um" 110 lane! 


Et meas liquiae olanadts 11 / ub "us. 
CV ANe. 

50 L«:an, peaking of the ſame 

Engines. 

Ind: fac's & ſax. wvolunt, ſpatr q 
ſolute. 

Aterus &* calide Inque} cle P11 Te 
ovlanaes. 


| 


oe 


Cap. 19. Mechanical Powers. 


| pu does rather excecd than come 


ait of our Gunpowder inventions. 

Add to this thit opinion of a learn- 
ed man / which cited betore)) that 
Archimea:s 11 the ſiege of Syracuſe , 
did more miſchief with his Engines, 
than could have been wrought by a- 
ny Cannons, had they been then in 
ule. 

In this perhaps there may be ſome 
diſadvantage, becaule theſe Mathe- 
matical Engines cannot be fo caſily 
and ſpeedily woun'! up, and fo cer- 
tainiy levelled 35 the other may. 

2. As for the price or charges of 
both theſe, it may be conſidered un- 


_ ter three particulars : 


1. Their making. 

2. Their carriage or conveyance. 

}. Their charge and diſcharging. 

In all which reſpeQts, the Cannons 
now in uſe, are ot much greater colt 
than theſe other inventions. 

1. The making or price of theſe Gun- 
powder inſtruments is extremely cx- 
p.nſlive,as may be eaſily judged by the 
4\cight of their materials. A wholz 
Cannon 
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Cannon weighing commonly 80:0 / 
a half Cannon 50-9,a Culverin 4509, 
a Demiculverin 3 00; which whether 
it bein iron or braſs, muſt needs be 
very coſtly, only for the matter of 
them; beſides the farther charges re- 

uired for the form and miking of 
them, which in the whole muſt needs 
amount to ſeveral hundred pounds. 
Whereas theſe Mathematical inventi- 
ons conſiſting chicfly of Timber, 


and Cords, may be much more cheap-| 


ly made; The ſeveral degrees of 
them which ſhall anſwer in propor 
tion to the ſtrength of thoſe _ 
being ar the leaſt ten times cheaper 
that i;, ten Engines that ſhall be & 


equal force either to a Cannon or De: 
micannon, Culverin or Demic:lvc 


rin, may beframed art th" ſame prict 
that one of theſe will 1nount to : $ 
that in this reſpe-t there 15 a great 
incquality. —- 

2. As for the Carriage or convey: 


ance; a whole Cannon does requi'e. 
at the leaſt go men, or 16 horſes tor 


the draught of it; a halt Cannon 5% 
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men, or 9 horſes ; a Culverin 5o men, 
or 8 horles ; a Demiculverin 34 men, 
or 7 horſes; Suppoling the way to 
be hard and plain, in w hich notwith- 
ſtanding the motion will be very ſlow. 
Bur if the paſſage prove riſing and 
ſteep, or rotten and dirty, then the 
will require a much greater french 
and charge for the conveyance of 
them. Whereas thcſc other invent 
ons arc in themſelves more light / if 
there be occaſion for the draught of 
them ) being eaſily taken aſunder into 
ſeveral parts. And beſides their ma- 
terials are to be found every where, 
fo that they ne:d not be carried up 
and down at all, but may be eaſily 
made in the place whete they are to 
be uled. 

}. The materials required to the 
charging of theſe Gun-powder 1n- 
ſtruments are very coltly. A whole 
Cannon req iring tor every charge 
40 pounds <©t pow der, anda bullet of 
64 pounds ; a halt Cannon 48 pounds 
of powder, and a ul et ci 2 4 pounds : 
2 Cul:crin 16 pounds of powder, a! 

a bullet 
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a bullet of 19 pounds; a Demicul- 
verin g pounds of powder,and 2 bullet | 

of 12 pounds: whereas thole other | 7/ 
Engines may be charged only with | 
ſtones, or ( which may (ſerve for ter- | 
your ) with Jead bodies, or any ſuch 
materials as every place will aftord 
without any coſt. 

So then, pur all theſe rogether : If 
it be fo that th-ſe ancient inventions 
did not come ſhort of theſ:. other in re- 
gard of force, and it they do ſo much 
excel th:m indiver> others reſpetts ; 
It ſhould ſeem then, that they are 
much more comm-4iQrs than theſe 
latter inventions. ain ſhould be pre- 
ferred before them. But this enquiry 
cannot be fully dezermined without 
particular experience of both. 
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CAT..AX. 


That it 15 þ ſible to contrrve ſuch an 


artificial io! 01, 45 may be equally 
ſwife with the fut poſea moricn f the 


heavens. 


OR the concluſion of this Dil- 
cuurle, | thall brictly examine (as 
before concerning [low ::cls ) whether 
it be poſſible ro core fuch an ar- 
tiicial motion, as 21 be equal unto 
the ſuppoled fuitinets of the hea- 
vens. 1 his quelticn hath been for- 
merly propoled and an{wered by C7 
aan, where he applies it unto the {\itt- 
neſs of the :oons Orb ; bur that Orb 
being the lowelt of all, and conlc- 
quently of a dil and lluggiſh motis 
on in comparilo.1 tothereſt ; there- 
fore it will perhaps be more convent- 
ent to underitand the queſtion con- 
cerning the eighth ſphere or ſtarry 
heaven. 
For the true ng ot this, 1t 
Wou! be fhrit oblervid, that a inatc- 


nie] ſubſtance 1s Hhmpcriite Incapa- 
Le 
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ble of ſo great a celerity, as is uſually 
aſcribed to the Caleſtial Orbs, ( as! 
have proved elſewhere.) And there- 
fore the quary 1s not to be underſtood 
for any real and experimental, bu 
only notional and Geometrical con- 
trivance. 

Now that the {wiftneſs of motion 
may be thus increaſed, accordin 
to any conceivable proportion, will 
be manifeſt from what hath beer 
formerly delivered concerning the] | 
grounds and nature of flownels and] | 
{wittneſs. For according as we ſhal. 
luppole the power to excced thc 
weight ; lo may the motion of the 
weight be ſwifter than that of the 

wer. | 

But to anſwer more particular: 
ly : Letus imagine every wheel inths 
following figure to have an hundred 
teeth init, andevery nut ten - 


Cap. 20. Mechanical Powers. 
pl. 
| 


It mav rhen be evident, that one 
revol.tion of rhe firſt wheel, will ern 
the nut, an! conſeq ently the ſe-viid 


wheel on the lainc axis tcl times, nt) E 
third 


=_—_ 
-—_— 
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third wheel a hundred times, the 
fourth 1_0o times, tlie hfch 1-- 0, 
the ſixth a hun::red thouſand times, 
the ſeventh 10.0000 times, the cighth 
10 ©”: ootiMes, the 9'* 3002000 © 
times, t' c Sails 100-.cOO © times; 
So that it we ſuppole the compals of 
theſe Sails tobe hve foot,or one pace; 
and thatthe firſt wheel is turned about 
after the 1ate of one thouſand times in 
an hour: It will thenbeevident, that 
the { 11s ſhall be turned '<<--: << 

rimnc>, and con{.quently jhall ral 
1,c.0.0_9 nilcs inthe ſame ſpace 
Whercas a ſtar in the Xquator ( ac. 
cording to common Hyporh: fi: ) does 
move bur 42 398437 miles 1n an hour, 
and theretore it 15 evident thar 'ts 
poſſible Geometrically co contrive 


{uch an artificial i1otion, as ſhall te ot] ti 


greater {wittneſs than the luppoſcd 
revolutions of the heavens. 
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DEDALUS. 
OR: -- 
Mechanical Motions. 


The Second Beok. 


GHAT. L 
The aiver: kind of Automata, or Self- 
movers.0f Mills, and the comtrivance 
of ſeveral motions by rarified air. A 
brief digreſfion concerning wind-guns 
Monglt the variety of artih- 
cial motions, thole are of 
moſt uſe and pleaſure, in 
which, by the application of 
ſome continued ſtrength, there is be- 
ſtowed a regular and laſting motion. 
Theſe we call the 2»77vuwar, or /c!/- 
movers: Which name inits utmoſt la- 


ne 


titude , is ſometimes aſcribed unto 


thoſe motions that are contrived from 
the ſtrength of living creatures, as 
Chariots, Carts, &c. Bur inits (tric}- 


neſs and propriety, it is only appli . 


ble unto ſuch inventions, wherein the 
motion is cauſed either by ſomething 
= * that 
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that belongs unto it own frame, 0: 
elte by fomeeneroalinanunate agent 
Wherce het - are Call}, 
diiiin hb ooo ra 
t. | hoſe that re mover iy lome 
thing which 1: | uno thie; 


I, {urtsS:. 


SISENAS 


Own fiam:, as Mii'S by 1watcr or wind 
['1)fe thhit gs 11h (HSI \IOLG, 
from fimerhins; that Jor, Lelong t 
thi: Frarms wk 1s Clock.; Watches 
by weip! »1Þ rings, or the Ik 
ER. high (6: $tihre bavebeer 
Many Ex tiave  tons: Tiither 
citzl ot thern, | ſhiliniitt chiefly or 
(ichhas re motos Ort. C1 TA 
S md {11 [!1t\ 

A non oſt the vr en LAT cen 
th, [f-YOWK) tf TM OX] 127, 
thoſcof m CCOmoOninnc as Nr 

And {:trff- the WW tk | iihs 
onto iobetore rhe oier hows 
$"; tho f '! L 
451H1c 1 WiKercin ihey wc Cf: 
tc] Fmt \nl-toret: 
F?.:14; | FetersS thom a om 
Othes tothicnie fo inviulo, 7 Ty 
Od dot ou ton thim Fein” 


Commonly vi. 
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crhc15 aim 11 11-thhe 
reign Ol Fujt lh "op" OKF--t.Ft LI! CTL 
rnem . Hen "DS ESFITEST $4 


_— 
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pace 1ntermiicl, wm bony au 
wards renewed a wn they werihenr 
thought to be #11{t dijo yired 
Howevor 05 :tintiin, thirche, 141 
VENTIOUN [rath rthuch La cd ind 14- 
vantiged the iaboirs wvfmen . ho 
werc bcivre Couden eq 2) this (l, 
very, 45 11O0W iitvothe Gal ys And 
a5 the [ore Ot waters hits ievn TAI ITL, 
for rhis,lo Ic wile mil FHE-DE CONTI, 
to divers oth purpoſes. Herein fo: !; 
the Skill ot an ariicer clicfly com i 


n the apyolicatio.r of theſes common 


morions uno 4:ro0us-anr1. bontÞ@o al 
ens, 110 (4LIEL them forvi | [10 
only to! of a (41? + 

for te YET, Of 40 r 
the: Kb j E-4 F | } : 


4 Warcr. crc h]iky., 


To 1&5 parpote atioare rhe Ni 

. : 4 , 
thar a-11 ICT 'WE d.- \\' Incl, \t I1EtpP 11 
lo much noo comventient 
Nther. 6þ Fr $4 |003-41 [tat 109; 


\q 


A.erccl | 


Vrank- 
hein Fpiſt 
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may be more ealie 1n { 17 The 
motions. of thel: ii n 
commod-tcd ti») > 


the otiier, th.:- 


bour, tothe: 

an ingenious. = | 
them: Toro li 10 tf \ we 
plowing uv. ol 116 liFe 
ſervice w Ci Clint 1 iy atClho! 


the ordinary vey, WIL: ut MC toil 
and icur ;friihs. ard its a vonder- 
ful thing to conli-4 rt, how much met; 
Jabv'1rs n1ght b_..icd and contracted 
nlun' particulars, if foch as were 
well $1iled inthe pranuples and pra- 
Ctice> (i thete Mechanical expert- 
Ments, would but throughly apply 
their [tudics unto the enlargement of 
ſuch inventions. 

Therc are ſome other motions by 
wind or air, which (though they arc 
not ſo common as the o:her), yet 
mzy p:ove of excellent curiolity, and 
ſngularule. Such was that muſical 
inſtrument invented by Cornelius Dre 
bl-, which bein; (er in the ſun-ſhine, 


ad Jor Ec- Would of it {if render a ſoft and 


netum 


pleaſant 
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pleaſant ha;mony, . ! bing remo-: 
ved into the ſhade wo... pretently De- Feats: 
come ſilent. The reaſon of it was this, Memnon,; 
the warmth of the lun, work. ng ip + Ex pr, 
ſome moilture within it, and rot ens wha 


the inwa:d air unto ſo great an CXtun- rae 
ſton, that it mutt t: reds lerk tor a vent + 


WC; 95) 
or ſuc, did thereby give ſeveral mo- ;;.7,," 
tions unto the in{trument. "$15 to 

Somewhat of this nature are the © v- 1 upe 


on z27 


lipiles, which are concave Vetlcls,con- Tc. an. 
ſitting ot ſome ſuch material as may nl. : 


bo 
endure the fire, hiving a ſinall hole, "0 * 
at which they are filled with wa: {.;,; 
ter, and out of which ( when the Vele #7 __ 


lels arc hearted) thea r doth iu torth *; 
with a ſtrong and littino violence. 
Theſe arc frequently uſed for the ex- 
citing an4 contracting of har in the 
melting of glatſes or metals. They 
may allo be contrived to be lervice?b'e 
for ſundry other pletfant uſcs, as for. 
the moving of 1'ils in 4 chimney cor- 
ner, the motion of which ſail} may 
be applicd tothe turning of a ſpit, or 
tie like 

But there is' 2 betrer invention to 


K-23 this 


T.ctalns; or, Lib. 1. 
this purpoſe mentioned 1Nn Cardan, 
where: a op may be turned ( ith- 
Out th hop gt works ) by the mort: 
on Of then air that afc nds theChimney; 
end it may by uſclul tor the roalting 
3 11any Or C1cAt jounts : for as the 
fre mMuit Es caiud according to the 
© Vantty ot meat, lo ic torce of the 
oſt um*ent will be augme' ted pr Opor- 
$1062hly tothe five. in wich contri: 
Va 11k thus Are "THT ', CiNMIIVEN!eErIces 
wo Gocthe Tacks of Craimary ulc. 

Ir m1: ce5,z [e [ nonote 111 the 


(YL). 1 Ng umg oF 
 tIEOVCONA {(ci!, 
HO L314 41i:c tlic 


. It 5 mach cheaper than the other 


«% Vs r1's th i! 1, » W Bal [ ; j» j i 


= 


The mouL! 
Wile be {crvicedt 6 
PUrPOICS , vel.des the 
(pit, fo! tho hiumning os te! 
muſical dEVICES 3 41 
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cantiaual and cheap muſick. It may be 
uſeſul alſo for the reeling of yarn, the 
rocking of a cradle, with divers the 
like domeſtick occaſions. For ( as was 
ſaid before ) any conſtant motion bei 

given,it 15 ealic for an ingenious arti 
cer toapply it unto various ſervices. 

Thele ſails will always move both 
day and night, it there is but a 
fre under them,and ſometimes choug 
there be none. For if the air with- 
out, be much colder than that within 
the room,then muſt this which is more 
warm and rarificd, naturally aſcend 
chrough the chimney , to give place 
unto ti. more condenſed and heavy, 
which does uſuaily blow in at cv: 
xy chink or cranny , as experience 
ſhews.. 

Unto this kind of niotion may bc 
reduced all thoſe repreſentations ot 
living creatures, whether birds, or 
teaſts, invented by Creſihrws , whict 
vere tur the moſt part performed by 
che motion of air, being forced up 
zither by rarefaction, with fire, of 


elſe Ly compre//ion , through the all 


T 0 6&6 0 ao &4 *. 
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of ſome heavier body, as water, wich 
by poſſeſſing the place of the ir, 41d 
thereby drive it to {eck tor ſuns clic 
vent. 

I cannot here omit ( thoug} it be 15: 
altogether fo pertinent) to ment,.- 
on that late ingenious invent i yo of 
the wind-gun, which is charged iy 
the forcible compreſſion of air, ici: 
injetted through a Syrirge » io {111 2 
and diltention of the im; fond 
ſerving ty the help or litt!s 14! 5 or 
ſhuts within, to ſtop and keep clo 
the vents by which it was i&mitt oe. 
The force of it in the diiclarge is 
almoſt equal ro our powder-guns, I 
have found upon frequent trials ( ſaith 
Merſennus ) that a leaden bullet thot 
from one of thele Guns aoainſt a 
[tone wall, the ſpace of 24 paces tro::1 
it, will be beaten into a thin p!::c. 
It would be a conſideral/le aUd:c.on 
to this experiment which the ſte 
Author mentions a little after, whe: c- 


by he will make the ſame charoc of 


ar to ſerve for the diſcharge of icv. - 

ral arrows or bullets attcr ore 2- 
' 

NiU(i.C! » 


Phznome 
11.4 pney- 
M3tijcd, 


prep. 3? 
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nother , by — the air only {6 


much room, $+1m2y immediately ferve 


to mr picls a vol, nce 11 ſending away 
theair tm tbullet and then [crewing 
it down again to 1ts former contine- 
FCAT, 0) fit 1 IQ another ſhooting 
Put again't 1115 there may be many 
contideratle donbes, which I cannot 
{tin to difcaul 


2 8 IIs, 


PO "PD CF p 
Mo FJ. Tos "© .40® Wt Hi} 7 it i} P24 h T4 
F Py ; | # ] ' 
4.ntb” las by the wind, 
8 Þ C jr 4. 


""F H_y;ccot wind in the motion 

k Otlal>1tc beappledalloto the 
Jriving of 4 C hariot, by which a man 
nia fr lonthelandas wellas by a ſhip 


EINE = be tiborr of horles or 
| IC tively a pplicd 
ee pLurpote,” bang arniicully. fp 


wth or winds 
i OC Jratiots 16 COMMON 
CM mon P1115 O! (74 
nlya. nmncd by divers croul 
11:55; MCnt MS, 13 


Cap. z. Mic vac Moti: Ic 
thoug! with witluccels he lol g 
[rectttc. Bac Hove all other cN 
ments 0G vl piiroote that fail ! 
[1OL--At-& 411/271. 1 

em acentiyY Ont atnle It w $miadle fy 

the <1) © tion ©! ET TT” : 
Erats! PD UNLHWGAHREMONS Tj: 7/4 / | 2 


hrms 1t 10 be of fo greac a lwihtnef; tor © 
Its IOGIOIP, | 
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tern, who may cealily guide th: 
courle of it as he pleaſerh. 

That eminent inquiſitive man Pe 
2 e444, having travelled to Sceveliy 
tor the fight and experience of thi 
Chariot, would frequently after wit 
11uch wonder mention the extreme 
{wiftncſs of its motion. Commemor 
[lebat ſluporem quo correptus fuer at cun 
Vento tranſlatus citatiſſim9 non perſenti| 
cere tamen,nempe tam Ccitus erat quan 
ventus. Though the wind were int 
ſclt more {wift and ſtrong, yet to pal: 
{engers in this Chariot it would not be 
at all diſcernal>le, becauſe they did g: 
with an equal {wittneſs to the wind t 
(cif. Men th-t ran before it, ſeeming 
10. c0 backwards; things which ſcem 
at a great diftince being preſently & 
vertiken and left behind. In two hour 
jvace 1t would paſs from S:-v+/:ng to 
P4t:c;,x hich arc diſtant from one ano 
tier above I 4 Hor ar 14 mill;arin ( faith 
the fame Author) thar is, more than 
r4.0and lorty mugs, 


i; 14515 VETV COp1NS and clegant i 


the olebrating of this invention, and 


tic 
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1. the Author of it, in divers Fpigrams. 
hy Vent rvolam Typhu dedux:t in aquorn nom, Grotu Po- 
: Jupiter in ſhellas, ark: remmune dov1 in emata 
In terreftre ſolum irtis Steins, now wee Ep. 19 
+ Tiphy rum fucrat, nec Tour inn Opus, 
_ And in another place, | E . 
Q hnpe&/ «: Pp! rejzro Veitar mn (ab. 4, Walgn > 3« 
hs An poi: nav. uti gait ille vota; © 
It Gnmmn—— (1, ATANES HAULS CITY 949 (i, AO 7 
Et mer:'o 4icas Fic fyolat., illn nat.t*. 
Wl thefc relations did at the firlt ſeem 
AJ 


— —_@___w______W 


unto me(and perhaps they will fo to 0- 
thers) ſomewhat ſtrange & incredible. 
But upon farther enquiry I have heard 
them frequently atteſted from the par- 
ticular eyclight and experience of ſuch 
eminent $86. 2008 whoſe names I dare 
not Cite in a buſineſs of this nature, 
which in thoſe parts is ſo very com- 
mon, andlittle obſerved. 

[ have not met with any Author who 
doth treat particularly concerning 
the manner of framing this Charior, 
though Grot:ws mentions an elegant {P'* *- 
deſcription of it in copper by one Ger- ©» 
mus : and Hoyndrms in one of his large 
Maps of A/ia,docs give another conje- 
Qural deſcription of the like Chariot 
uled in Ch:z24. 

The form of it is related to be very 

imple and plain atter this manne? 


C 
[. 
Þ. 1 

[1 

lalus 
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1he body of it being fuircw] |< 


a HOaTt, MOVING Ui 4 11 ork of 1 
qual t 1gnels, FLY | d > 30 Chi Pc 
Ina f1np; there buirs ſous corrtvane 


totuinand fteer ith, moyi F4-THd<7 0 


which; Liced bo, ond the ty hy 


moſli whicels : nd tour rhe i} mp0 oth 
this muſt bon» either by ler 
do\ ow the £4 CN na 1 fron 
wind.Ot th: +4 hi | 1 tho have freque: 


Iyinfſia oh lint Valet foro: 
VIVO Potions fo & EP +41 ECELH 
ving fledues infte wu of whicls, 
driven wala fail ; the ho:l:cs of tian 
like little boats, that it tlic icc | 
break, they mioir yer lafelr- c:rry-a 
MA -UFON _ Wat EM Merc th ſai; 
would he it; tulforthe my t1ondo! i 
[ has CEE, thn. 7 It th; Ir-1E-AV VOU! | | 
Wort! nero: CEUNENt tO ENPrITe, 


ther or n0 1:icha tulnoC Noe TN. 

not Le mo te conpeniench Prod? 
move.i!ic tits, whole | - 
reſt | 111th F1 | A 

thol 11] \\-inGs TY {i 
wheels a3 nncother te; ) £56 07 
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In which the fails are fo contrived, 
that the wind trom any Coaſt will 
have a force upon the:n to turn them 
about, and the motion of theſe fails 
muſt needs turn the wheels, and con- 
ſequently carry on the Charior 't lelf 
to any place (though tully agairit the 
wind) whither it ſhall! be direRted. 

The chiet doubt will be, wherher 
n ſuch a contrivance every little rug- 
gedneſs or uncvennels of the ground, 
will not cauſe ſuch a jolting of cho 
Chariot as to hinder the motion of 
ts ſails. Bur this perhaps (it it ſhould 


prove ſo) 15 capable of ſeveral reme- 


I have often wondred, why none 
of our Gentry who live near great 
Plains, and ſinoaoth Champains, have 
atempted any thing to this purpole. 
The experiments of this kind being 
rery pleaſant, and not coſtly. Whac 
could be more delighttol or better 
busbandry, than co make ule of the 
wd ( which colts nothing, and eats 
thing ) inſtead of horſes ? This be- 


ng very caſic to be ettetted by rthole, 
M | 


the 
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the convenience of whole hatit tions 
doth accoinn.odate them tor {1 |: ex. 
periments. 


| — — — 0 Ro OC A — 


2 2a P.-E 
Concerning the fixed Automata, Clock, 
Spheres, VERY ft 1117 th- heaven 
motions: Th: jeveral excelent 
that ere moſt 27 naalle mm ſuch 
kind of contri 1nces 


HE ſecond kind of 41 van 

were deſcribed to Be ſuch En 

ines, as did receive a regular and 

aſting motion trom ſomething be- 
longing totheir own tra 1c, whether 

weights, or ſprings, &*:. | 
ey are uſually diſtinguiſhed into 

HTO KATA , | 

re 7X, hxed and ſtationary 

 v77z34172, Movable and tranſient.|; 

1. The fixedare ſuch as move or 

ly according to their ſeveral parts,and 

nor according to their whole frame;|þ, 

In which, though each wheel hatha 

diſtinQ rotation, yet the whole doth 

ſtill remain unmoved. The _— | 


— 
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ns] kind of theſe are the Clocks and 
\| Watches in ordinary uſe, the framing 
of which is ſo commonly known by 
—[every Mechanick, that I ſhall not 
rouble the Reader with any explica- 
ation of it. He that deſires tuller ſatiſ- 
ation, may fſce them particularly 


Pancirollus) Was taken from that ex- tf 711- 


NE Tk, CaP. 4- 
7 |periment in the multiplicatiori of r&cte 


b- wheels mentioned in Virruwine, where tit. 10. 
nd] he ſpeaks of an inſtrument whereby A*cbite®t 


I. toc. 14 


X+|; man may know how wa miles 
Kor paces he doth go in m7 pace of 

ime ; wherher or no he do paſs by 
Miyzter in a boat or ſhip, or by land 
n a Chariot or Coach: they have 
ten contrived alſo into little pocket- 
M-loſtruments, by which attcr a man 
YMIhath walked a whole day together, 
00|he may eaſily know how many ſteps 
X;\te hath taken. I forbear co enter up- 
NJ a larger explication of theſe kind 
0 |of Engines, becauſe they are imper- 
ft ineat unto the chief buſineſs that 
0d M 2 1 


I eſcribed by * Caraan, f D. Flood, © _ 
[ind others. Rr 
The tirſt invention of theſe (faith + Tra. +. 
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| have propoſed for this diſcourſc 
The Reader may fcc them more par 
ticulary deſcribed in the above-cite 
t lace of /["rtrurimuc, 1N * Cardan. } B{ 
/on:u', and others; I have here onl 
mcentioned them , as being the hrf 
occalion of the chietcſt X TU LT tha 
arc now 1n ule. 

Otthe ſame kind with our C lock 
and Watches (though perhaps mor: 
claborare and ſubtil ) was thar ſpher: 
invented by Archimed:s , which d&d 
repreſent the heavenly motions : rhe 
diurnal and annual courſcs ot the 
Sun, the changes and aſpects of the 
Moon, &c. Thus 1s trequemly ccle- 
brated in the writings of the Ancients 
particulary in that known Fproram 0 
(lanaian : 


Jupiter Ti par Caun geriicie! £thera vitro 
Rint, & ad Saperos talia dicta deant ; 
Huccine mortals progreſla potentia curt' 
Jam mens nm tragili luditur orbe 1ibor. 


Jura poit. rerun gue ndem. legeſqueDeorum, 


FE.cce Syraculius tranitulit arte fencx. 
Incluſus variis famulatur * ſpiritus aliris, 
Et vivum ccrtis motibus urget opus. 
; '4 


likely 
was 
braſs, 
the w 
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{ce Percurritproprium mcntotus Sly, Mites 200.0 . 
ar-| Et imulata novo Cynthia nicnic ro bir, 
ter Jamg; iawn velvens aulax ts lui 
J Gauict & hunan titfora non r o-, 
I; (Qui [ tally tf nite Contra > if £1 i 7a 
i) A nul Niluir DPirVali 
% Excellently Tranflit- | L, 
< T. Rand 's tY. 
ck; I ve jaw the hear frm to 1 E}-6: 
AAm.1 laughing, fs the 20d, cf 
uy: (Com: *1'eM1 the power 6f WeQY::37 4 ! 
ery I brittle Orb wi labor acted ne 
JC ['e 8* 4*1 0/ £10 Py" es, the ! tl," of 
To» !1w, of Gods, ti ;; Syr: .cuſian 
Ne Hitr:er bz ar? : Spore inc 05 t.1 
be ire h Vi? Wurdk, oe 0 j Ya ti" f £ # 
£4. /) rmienty; vitiirns tis cannt: TC \ fo 
le- Al -vrewing now or worls t./, (aP;y 
ts. 1 &10w' proved, tolnowt!ie cat | 
| P:, ve. Silmotiwnis wn i FLO 4 116% 
01 Fir .* poor ant: 5..:1 4 ' : 
, | Bur that this Engine ſhoul| 112 mide 
E glaſs, 1S ſcarce credible. L-2 117tee ao 
} * E 
z/|mentioning the relation of it, aflirms 
[it roconlilt of braſs. which- 15 mo1C 
m, [ikely. [t may be the out: or cale 
was paſs, and the fram: it 1.1 ot 
brals. Cwltns Rhyudo?: 774 5, ſpeal; ny of 4 119 eft 
..| wonderous art in tlie contrivance | 2.c 157 
a3 Of 
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of this ſphere, breaks out into thi 

Gud. U- qQuzre, \ onne ;71tur miracnl?r im 0mnt 
_—_— um mixiamum m'riulumeſt homo? He 
mig'it have ſaid Mathemaricus : And 

celle&. another to. this purpoſe , Sic mim 
Mat hers $ ejus nuUurin, ut natur s 'pſa manum im: 
79. _ puter r, Pappas rells us, that rh; 
meces Writ a took de Spheropera, con 

cerning the manner ot traming ſuc! 
Engines; and after him Peſia"nins con: 

led another ciſcourſe on the ſan: 

ubje&, though now either the igne 

rance or the envy of time hath G&; 

prived us of both thole works. An: 

et the art it felt is not quite periſhec 

Be Fam. for we read of divers the hike cont: 
Scrent <3?  Vances in theſe latter times. Agri 
2 2. Schol : 79 ; G.--1 
Mathis afhirms,that he himſc!t had ſeen luch: 
Soca4.z ſphere; & Rams tels us how he behc!! 
_ twook them in Parr, the one brougt 
in Mechay. thither amongſt other ſpoils tror 
iſt com. Sicily, and the other ot of Germur 


E. Fo 


vr. Haick- ANd it is commonly reported, thi 
well 4pe!. there is yet ſuch a ſphere at Str: 


ws ry bur:h In Germany. * Rivaltus rela 


De 113 how MerinusBurgeſins,a Nor man,mat 


| Ar chorwe- two of them 1} Fr ance for the K1 C 
#;' 5 
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And perhaps thelc latter ( ſaith he) 
\ CIC anore Exact than tlic iormer, be- 
aulc the he.venly revolutions are 
now much hotter underltood than be- 
tore. An belives, 1t 15 queſtionable, 
whcilicr the ule of ſteel-ſprings was 
known in thoſe ancient times ; the 
application of which unto theſe kind 
of ſpheres, mult necds be much more 
convenient than weights. 

Tis related alſo of the Conſul 
Boethius, that amongſt other Mathe- 
matical contrivances, ( for which he 
was famous) he made a ſphere to re- 
preſent the Suns motion, which was 
ſo much admired, and talked of in 
thole times, that Guna'balans King of 
B,yr:undy, did purpoſely ſend over 
Embaſſadors to ' heodoricus the Em- 
peror, with intreaties that he would 
be a means to procure one of theſc 
ſpheres from Bxthius ; the Emperor 
thinking hereby to make his Kingdom 
more tamous and terrible unto foreign 
Nations, doth write an Fpiſt'c to Poe- 
thins, perſwading hin to {cnd this 


inſtrument. @Qrorres non ſn orrca try 
: | \1 4 09d 
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quod videriit * Quotes hanc Vita 
tem luforts ſumma putabuxt ? Et quax- 
do fuerins 4 fl.ipore converſi, non ana 
bunt fe equales 11 bits atcere, apua qu"; 
ſerunt [aprewt' staita copitaſſe. So much 
were all thele kind of 1nventivi's ad. 
mired in thole ruder and darker times; 
whereas the inſtruments that arc now 
in uſe amongſt us (though not 6 
much .extolled ) yet do altogether 
equal ( it noe exceed ) the other both 
zn uſefulneſs and ſubtilry. The chief. 
eſt of theſe foriner t ngines receiving 
their motion from weights, ard not 
from ſprings, which ( as [ ſaid before) 
are of later and more excellent inver- 
LON. 

The pon circumſtances for 
which the Au:o-:a7: of this kind arc 
moſt eminent, may be reduccd to thele 
tour. 

1. Thelaſtingneſs of their motion, 
without needing any new lap} ly ; for 
which purpoſe there have becn ſome 
Watches contrived to continue with: 
out wircing up tor a week together, 
or longer. 

2, The 
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2. The ealinels and finplicity of 
their compolition ; Art it felt being 
but the facilitating and contratting of 
ordinary operations; there{ore thc 
more ealie and compendious ſuch i:1- 
ventions are, the more artificial ſhould 
they be elteemed. And the addition 
of any ſuch unneccſſary parts, as may 
be ſupplied ſome other way, 15 a ſure 
ſign of unskiltulneſs and ignorance. 
Thoſe antiquated Engines that did 
conſilt of ſuch a ne-alels multitude 
of wheels, and ſprings, nd ſcrews, 
(like the old 53g: 144 jr. of the heavens) 
may be compared tothe notions of a 
contuſed l:nowlecg, which are al- 
ways tull of perplexity and complica- 
tions, and ſeldom in order ; whereas 
the inventions of Art azc more re- 
gular, ſimple and perſpic:ous, like 
the apprehenſons of a ciſtin& ond 
thoroughly informed judgment. In 
this reſpect the manner of framin 
the OrGNary dutomata, hath bcen 
much bettered in thele latter tines | 
above the former, and ſhall hereatier 
perhaps FC \ct 1 Ore idvantaged. 


Theſe 
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Theſe kind of experiments ( like all 
other humane arts) receiving additi- 
qns trom every days experiment. 

To this purpole there is an inven- 
tion conſiſting only of one hollow 
orb or wheel, whereby the hour, 
may be as truly diſtinguiſhed, as by 
any ordinary clock or watch. This 
wheel ſhould be divided into ſeveral 
cavitics, through each ot which ſuc- 
ceſſively either ſand or water mult 
be contrived to paſs , the heavinels 
of theſe bodies ( being always 1n the 
aſcending ſide of the wheel ) mult 
be counterpoiſed by a plummet that 
may be tattned about the pulley on 
the axis : this plummet will leiſurely 
delcend , according as the ſand by 
running out of one cavity into the 
next, doth make the ſeveral parts of 


the wheel lighter or heavier, and fo. 


con{cquently there will be produced 
an equal and laſting motion, which 
may. be ealily applied to the diltin- 
{tion of heurs. 
2. The multitude and variety oi 
hots: ſervices tor which they may 
bt, 
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de uſeful. Unto this kind may we 
rcter thoſe Watches, by which a man 
may t: Il not only the hour of the d Y, 
but the minute of the hour, the 
day of the month, the age and a 
ſpe&s of the Moon, &c Of this na- 
ture likewile was the Larum mcntion- 
ed by Walchius, which thou 2h it 
were but two or three 1nch: big, » Ct 
would both wake a man, and 3 it 
ſelf light a candle tor Lim ar any ſet 
hour of the nigh: And thoſe 
weights or ſprings which are of {6 
eat force astotu.na Mili, ( as ſome 
bive been contrived ) may be caiily 
applied to more vatious and difficult 
labours. 
The littleneſs of their frame. 
Nunquam 41s map!s Jum 14 minzmis 


nota eſt (faith Aqui). 1 liefmalnel(s © 
of the Engine doth much commend 
the sl ill of the artificer; ro this 1» 


purpoſe there have been Watches con- 
rived in the forin and quantity of a 


| Jewel for the ear, whercthe ſtriking 


of the minutes may conſtantly w hil- 
per unto us, how our lives do flide 
away 
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D- fubtil. away by a ſwift ſucceſſion. Carden 


| 
I. 


2? 1jf-2Mm 
I 7 


tells us of a Smith who made a Watch 
in the Jewel of a ring, to be worn on 
the finger, which di ſhew the hours, 
( non {olum ſauitt1, ſed du ) not on 
ly by the hand. but by the finge: 
too (as | may lay) by pricking it every 


liour. 
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CAP, IV. 


O/ 1c motable and Gradient Automata, 
rep! /.ntin? the motions of liv 
(Y "17er Various ſounds of birds, 0) 


b ofts, and ſome of thim articulate. 


Hus much of thole Automata, 
which were (aid to he hxed and 

[tationary. 
| hc other kind ro be cnquired afrer, 


arc thoſe that are movable and tran- 
fient, which are delcribed to be fuch 
engines 15 move not only according 


ro their ſeveral paris buralfo accor:- 


ing to their whole frames. TIhclc 
are again diftingi!1!hable into two 


{Orts : 
BF (127 
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1. Uraatent. 

2. Volant. 

1. The Gradient or anwulatory, arc 
ſuch as require ſome baſis or bottom 
to uphold them in their motions. Such 
were thole itrange inventions ( com- 
monly attributed to D.eaalus ) or (clt 
moving ſtatues, which / unleſs they 


were violently dctained ) would of 


themſelves run away. * Arftott- at- 
trms, that Dedz/r did this by putting 
quick filver into them. But this would 
have been too grols a way tor lo cx- 
cellent an Artihicer ; it is more likely 
that he did it with wheels and weights. 
Of this kind likewiſe were Lulcans 
Iripoder, celebrated by Homer, that 
were macie to move up and down the 
houſe, and fight with one another. Hce 
might as well have contrived them jn 
to Journcy-men ſtatues, cach of which 
with a hammer in his hand ſhou'd 
have workcd at the forge. 

But amongſt theſe fighting iuma- 
ges, that in Carda» may delerve a men 
tion, which holding in its hand a gcl- 
den apple,bcautified wich many coltly 
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Jewels ; if any man ortered to take it, 
the ſtatue preſently ſhot him to death. 
The touching of this apple ſerving 
to diſcharge leveral ſhort bow's, or 
other the hike in:iruments that were 
lecretly couched within the body of 
the image. By ſich a treachery was 
King Chemnetus murdered ( as Borthins 
relates ). 

It is ſo common an experiment in 
theſe rimes to repreſent the perſons 
and ations of any ſtory by ſuch ſelf. 
moving images, thar I thall not need 
to explain the manner how the wheels 
and ſprings are contrived within 
them. 

Amongſt theſe gradient Automata, 
that Iron Spider mentioned in Wa!- 
chins, 15 more eſpecially remarkable, 
which being but of an ordinary big: 
neis, Leſides the outward fimilitude, 


( which was very exa{t ) had the ſame_ 


kind of motions with a living ſpider, 
and did creep up and down as if it had 
been alive. It mult needs argue a won- 
derful art,and accurateneſs,to contrive 
all the inſtruments requiſite for ſuch 

a mo- 
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a motion in ſo ſmall a frame. 

There have been alſo other motions i 
contrived from Magnetical qualities, il 
which will ſhew the more wondertul, 
becauſe there is no apparent reaſon ot : 
their motion, there being not the lea(lt ; 
contiguity or dependance upon any 
other body that may occaſion it ; but 
It 15 all one as if they ſhould move 
up ani down inthe open air. Get a 
glaſs ſphere, fill it with ſuch _ 
as may be clear of the ſame colour, 

Immixable, ſuch as arc oy] of Tartar, 
and ſpirit of wine : In which, it 1s 
calic ſo to poiſe a little globe or other 
ſtatuc, that it ſhall ſwim in the cen- +4 


—_— — — — 


ter. Under this glaſs ſphere, there #1 
ſhould be a Loadſtone conccaled, by TM: 
the motion of which, the ſtatue ( ha- 9 j! 
ving a needle touched within it) will bh"! 
move up and down, and may be con- 6 
rived to ſhew the hour or ſign. Sze dl) 
ſevcral inventions of this kind in Kr 'þ | 
cher de Arte Maonetica, |. 2. | Ni 
There have been ſorne artificial 04 
Images, which beſides their ſeveral j 
poſtures in walking up and _ | 13 
ave 
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Matolus 
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have been made alſo to give ſeveral 
ſounds, whether of birds, as Larks 
Cuckoeoes,&c.or beaits,asHares, Foxes. 
The voices oft which creatures ſhall be 
rendered as clearly and diſtinctly, by 
theſe artificial images, as they are by 
choſe natural living bodies, which they 
repreſent. 

There have been ſoine inventions 
allo wiiich have been able for the 
utterance of articulate ſounds, as the 
ſpea'«ing of certain words. Such are 
lome ot the Egyprian Idols related 
to be. Such was the brazen head 
made by Fryar Becon, and that ſtatue 
in the framing of which Albertus Ma: 
»s beſtowed thirty years, broken by 
Aqun1n4s, who came toſee it, ry urpolely 
that he might boaſt, how in one m1- 
nute he had ruined the labour of ſo ma- 
ny years. 

Now the ground and reaſon how 
thele ſounds were contrived, may be 


worth our inquiry. 


Firſt then, for thoſe of birds or 


| beaſts, they were made from ſuch 


pipes or calls, as may expreſs the ſe- |: 


veral 
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veril rones of thoſe creatures which 
arc repreſented: thele calls :re lo com- 
monly known an.i uſed, that they 
ne: not any turther explication. 
But now about articulate ſounds 
there is much greater difficulty. Wat- 
chias thinks 1t poſſible entirely to 
reſerve the voice, or any words ſpo- 
= in a hollow trunk, or pipe, and 
that this pipe being rightly opened, 
the words will come out of it in the 
lame order whercinthey were ſpoken. 
Somewhat like that cold Couuntrey, 
where the peoples diſcourſe doth 
freeze in the air all winter, and may 
de heard in the nexr Summer, orata 
rreat thaw. But this conjecture wall 
reed no refutation. 
The more ſubſtantial way for ſuch 
diſcovery, 1s by marking how nature 
ter felt doth employ the ſcveral in- 
truments of ſpeech, the tongue, lips, 
throar, recth, &c. to this purpoſe the 


[Hebrews have aſſigned each letter 


into. its proper in{tr1ment. And be- 
des, wc ſhould obſerve what inarti- 
ulate founds do reſemble any of 

N che 
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the rarticular letters. Thus we ma 

note the trembling ot water to be like 
the letter L, the quenching of hot 
things to the letter YJ, the found of 
{trings, unto the letter Ne, the jirking 
of a {\vicch the letter 2, &c. By an 
exact oblervation of thele particulars, 
it is ( pet haps) poſſible to make a ſta- 
ue ſpeak ſome words. 


CAF- YN. 

Concerning the poſſibility of framing an 
Ark for ſubmarine Navieation. The 
d.jficultics and convemences of ſuch 
a COMITIUVANC: 


T will not be altogether imperti- 
nent unto the diſcourſe of theſe gra- 
dient Automata, to mention what Mer: 


ſenz»s doth ſo largely and. pleaſantly 


deſcant upon, concerning the making 
of a ſhip, wherein men may ſafely 
ſwim under water. 

That ſich a contrivance is feaſible 
and may be effeted, is beyond all 
queltion, becauſe it hath been alres 

y 
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dy experimented here in Exeg/and by 
Cornelius Dreble , bur how to improve 
it unto publick uſe and advantage, ſo 
as to be ſerviceable tor remote voya- 
ges, the carrying of any conſiderable 
number oft men, with proviſions and 
commodities, would be of fuch ex- 
cellent uſc as may deſerve ſome fur- 
ther inquiry. 

Concerning which there are two 


things chiefly conſiderable : 


remedies. 
rcat CONVENIENCES. 

1. Thedifficulties are generally re- 
ducible to ;hele three heads. 

1. The letting our, or receiving in 
any thing, as there ſhall be occaſion, 
without the admiſſion ot water. It 
it have not ſuch a convenience, thele 
kind of voyages mult needs be very 
dangerous and uncomtortable, both 
by reaſon of many noiſom offeniive 
things, which (hould be chruſt out, 


many difficultics with their 
The 


and many other needful chings, which 


{ſhould be received in. Now herein 


will conſiſt the difficulty, how to con- 
N 2 trive 
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trive the opening of this Veſſel (o, that 
any thing may be pur in or out, and 
yer the water not ruſh into it with 
much violence, as it doth uſually in 
the leak of a ſhip. 

In which caſe this may be a proper 
remedy ; let there be certain leather 
bags made of ſeveral bigneiſes, which 
for the matter of them ſhould be both 
traFF4ble tor the ule and managing of 
them, and frone to keep out the wa- 
ter ; for the foure of them, being long 
and open at both ends. Anſwerable 
tothele, let there be divers windows, 
or open places in the frame of the ſip, 
round the ſides of which one <nd of 
theſe bags may be fixed, the other 
end coming within the ſhip being to 
open and ſhut as a parte. Now it we 
ſuppoſe this bag thus faſtned, to be 


tyed cloſe about cowards the window, | 
then any thing that is to be ſentout, |, 


may be ſafely put into that end within 


the ſhip, which being again clole ſhut, |; 


and the other end looſened, the _ 
may be ſafely ſent out without the ad- 
miſſion of any water. 


» Tf Fai nf ©... Hi Bone ris 
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So again, when any thing is to be 
taken in, it mult be firlt received in- 
to that part of the bag towards the 
window, which being ( after the thing 
is within it ) cloſe tied about,the other 
end may then be ſately opened. Ir is 
eaſie to conceive, how by this means 
any thing or perſon may be ſent our, 
or received in, as there ſhall be occa- 
fon ;} how the water, which will per- 
haps by degrees leak into ſeveral parts, 
may be emptied out again, with di- 
rers the like advantages. Though if 
there ſhould be any leak at the bor- 
tom of the Veſſel, yet very little wa- 
ter would get in, becauſe no air could 
pet Out. 

2. The ſecond dithculty in ſuch 
an Ark will be the 17ionor fixing of 
c according to occalion ; "The drred- 
n: of it to ſeveral places, as the voy- 


t would be very uſcleſs, if it were 
Oremain only in one place, or were 
oremove only blindfold, with-ut a- 
ty certain direction ; And the con- 
nvance of this may ſeem very diffi- 

N 3 _ cult, 


pe {hall b- deligned, without which 
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cult, becauſe thele ſubmarine Navi- 
gators will want the uſual advantages 
ot wind» and tides for motion,and the 
ſight of the heavens lor direction. 

but theſe dithculties may be thus 
Temedi-d ; AS for the proerefſive [NO- 
tion of it, this may be eifected by the 
help of ſeveral Oars, which in the 
outward ends of them, ſhail be like 
the fins ofa fiſh to contratt and dilate. 
The paſſage where they are admitted 
into thc ſhip being tyed about with 
ſuch Leather bags ( as were menti- 
oned before) to keep out the water. 
It will not be convenient perhaps that 
the motion in theſe voyages ſhould 
be very ſwift, becauſe of thoſe obſer- 
vations and diſcoveries to be made at 
the bottom of the Sea, which in a lit- 
tle ſpace may abundamly recompence 


the lownels of its progreſs. 


If this Ark be foballait as to be of 
equal weight with the like magnitude 


of water. it will then be calily movable 


in any part of it. 


|  Asfor the 4/z+ x: of it, this may be|. 
eaſily contrived, if there be ſome great 


weight 
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weight at the bottom of the ſhip (be 
ing part of its ballaſt ) which by ſome 
cord within may be looſned from it ; 
As this weight 1s let lower, ſo w ill the 
ſhip aſcend trom it ( it n-ed be) tothe 
very ſurface of the water ; and again, 
as 1t1s pulled c.ofe to the ſhip fo will it 
d-ſcend. 

For arrec{1)n of this Ark, the Mari- 


ners needle may be uictul in reſpect of 


the /2t1tnac of places; an} the courle 
of this ſhip being more regu'ar than 
others, by reaſon it is not ſubject to 


Tempelts or unequal winds, may more 


certainly guiile them in: dging ot rlic 
lomeitude ot places 

3. But the wenreſt Vide ulty ct all 
will be this, how the air m y ve ſuppli- 
cd for reſpiration: How conſtant tires 
may be kept 1n it ior light and th 2 drel- 


ſing of jood ; how thoſe viciitides of 


F refatti on and Confentition may be 
inaintained. 

[It 5 obferve {, trhata 'irrel or can, 
whoſe cavity wil conrain eigiit (= 


 bical feet of ziT, will not [erVe A 


Urinator cr {):v-r tor ret LAateEn;:a- 
% Foe 
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bove one quarter of an hour ; the 
breath which is often ſucked in and 
out, being ſo corrupted by the mix- 
ture of vapours, that Nature rejects it 
as unſerviceable. Now in an hour a 
man will need at lea[tz6D5 reſpirations, 
betwixt every one of which there ſhall 
be 10 ſecond minutes, and conſcquent- 
ly a great change ani ſupply of air will 
be neceiſary for many pe:lons, and 
any long ſpace. 

And ſo likewiſe for the keeping of 
fire ; a cloſe Veſſel containing ten cu- 
bical feet of air , will not ſuffer a 
wax candle of an ounce to burn in it 
above :n hour before it be ſuffocated, 
though this proportion (ſaith M-r/cn- 
ws; ) doth not equally increaſe for ſe- 
veral lights, becauſe tour flames of an 
equal magnitude will be kept alive 
the ſpace of 16 ſecond minutes, though 
one of theſe flames alone in he 
ſame Veſſel will not laſt above 25, 
or at moſt zo ſeconds, which may be 


eaſily tried in large laſs bottles, ha- 


ving wax candles lighted in them, and 


with their mouths inverted in water. 
For 
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For the rololutionof this difficul- 


cr houghlT will not fay that a man 


my by cuſtome ( which in other 
[hings doth produce ſuch ſtrange in- 
:rc44:5e effets) beinabled to live in 
[2e open water as the hſhes do, the 
1N1,iration and expiration of water 
ſ.rving inſtead of air, this being uſu- 
al with many fiſhes that have lungs ; 
yet it is certain that long uſe and cu- 
ſtone may ſtrengthen men apainſt 
many ſuch inconveniences of this 
kind, which to unexperienced perſons 
may prove very hazardous: and fo it 
will not perhaps be unto theſe ſo ne- 
ceſſary, to have the air for breathing 
ſo pure and defecated as is required 
for others. 

Bur further, there are in this calc 
theſe three things conſiderable. 

1. That the Veſſel it felt ſhould 
be of a large capacity, that as the air 
In it is corrupted in one part, fo it 
may be purihed and renewed in the 


other: or it the meer refrigeration 


of the air would fit ic for breathing, 
this might be ſomewhat helped with 
bellows, 
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bellows, which would cool it by mo: 
tion. 

2. It is not altogether improbable, 
that the lamps or fires in the middle 
of it, like the refletted beams in the 
firſt Region, Rarelying theair, and the 
circumambient coldneſs towards the 
ſides of the Veſſel, like the ſecond 
Region, cooling and condenſing of it, 
would make ſuch a vi-iſſitude and 
change ol air, as might fir it for all its 
proper ules. 

2. Or if neither of theſe conjeCtures 
will help, yet Mcrſennns tells us in 
another place, that there 1s in France 
one Barrricns a Diver, who hath lately 
found out another art, whereby a 
man might eaſily continue under wa- 
ter for ſix hours together ; and where. 
as ten Cubical feet of air will not 
ſerve another Diver to breatlic 1", 
for half an hour, he by th help 
of a cavity, not above one or two 
foot at moſt, will have breath enough 
for ſix hours, and a lanthorn ſcarce 
above the uſual ſize to keep a candle 
burning as long as a man pleaſe, which 


(it 
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(if it be true, and were commonly 


known) might be a ſufficient help 
againſt rhis greateſt difficulty. 

As for the many advantages an 
conveniences of ſuch a contrivancc, it 
is notealie to recite them. 

1. *Tis private; a man may thus go 
to any coalt of the world invilibly , 
without being diſcovered or prevented 
in his journey. 

2. 'Tis ſafe ; from the uncertainty of 
Tides, and the violence of Tempeſt; , 
which do never move the ſea above 
five or fix paces deep. From Prrates 
and Robbers which do ſo infeſt other 
voyages; from ice and great froſts, 
which do ſo much endanger the pal- 
ſages towards the Poles. 

3. It maybe of very great advan 
tage againſt a Navy of «nemies, who 
by this means may be undermined in 
the water, and blown up. 

4. 't may beofa ſpecial uſe for the 
relict of any place that is belieged by 
water, toconvey unto them inviſible 
lupplies:and ſo Iikewiſe for the ſurpri- 


falof any place that is acceſſible by 


water. 6s. I; 
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5. It may be of unſpeakable benefit 
for ſubmarine experiments and dilco- 
veries: as, 

The ſeveral proportions of {wift- 
neſs betwixc the aſcent of a bladder, 
cork, or any other _ ſubſtance, in 
compariſon to the deſcent of ſtones 
or lead. The deep caverns and ſub- 
terraneous panes where the ſea- 
water in the courſe of irs circulation, 
doth vent it ſelf into other places, 
and the like. The nature _ kinds 
of ſhes, the ſeveral arts of catching 
them, by alluring them with lights, 
by placing divers nets about the 
ſides of this Veſſel, ſhooting the 
greater ſort of them with guns, which 
may be put out of the ſhip by the 
help of fich bags as were mentioned 
before, with divers the like artifices 
and treacheries, which may be more 
ſucceſſively praiſed by ſuch who live 
ſo familiarly together. Theſe fiſh 
may ſerve not only for food, but for 
ſewel likewiſe, in reſpe& of that oyl 
which may be extracted from them; 
the way of dreſſing meat by lamps, be- 

| ing 
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ing in many reſpets the moſt convt- 
nient for ſuch a voyage. 

The many freſh ſprings that may 
probably be met with in the bottom 
of the ſea, will ſerve for the ſupply 
of drink and other occaſions. 

But above all, the diſcovery of ſub- 
marine treaſures is more eſpecially 
conſiderable, not only in regard of 
what hath been drowned by wrecks, 
but the ſeveral precious things that 
grow there, as Pearl, Coral Mines, 


great value, which may be much 
more eaſily found our,and fetchr up by 
the help of this, than by any other uſu- 
al way of the Urinators. 

To which purpoſe, this great 
Veſſel may have ſome lefſer Cabins 
tyed aboutir, at various diſtances, 
wherein ſeveral perſons, as Scouts, 
may belo gud for the taking of ob- 
lervations, according as the Admiral 
ſhall dire them. Some of them be- 
ng frequently ſent up to the ſurface 
- the water, as thcre ſhall be occa- 
0n, 


All 


189 


with innumerable other things of 


© Is © 


190 


Daedalus - Or, Lib. Il. 


All kind of arts and manufactures 
may be exerciſed in this Veſſel. The 
obſervations made by it, may be both 
written, and ( it nced were) printed 
here likewiſe. Several Colonies may 
thus inhabit, having their Children 
born and bred up without the know. 
ledg of land, who could not chuſe but 
be amazed with ſtrange conceits upon 
the diſcovery of this upper world. 

I am not able to judge what other 
advantages there may be ſuggeſted, or 
whether experimen would fully an- 
{wer to theſe notional conjeCtures. But 
however, becauſe the invention did 
unto me ſeem ingenious and new, 
being not impertinent to the preſent 
enquiry, therefore I thought it might 
be worth the mentioning. 
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Of the wvolant Automata, Archytas hs | 
Dove, and Regiomontanus his E a- 
gle. The poſſibility and great uſeful- 


neſs of ſuch inventions. 


H E wo/ant or flying Automata, 

are ſuch Mechanical contri- 

vances, as have a ({clf-morion, w hereby | 

they are carried alofr in the open air, | 

like the flight of Birds. Such was that Þ 
wooden Dove made by Archytas, a Ci- ao | 

nzen of / :ir:n:71:m, and one of Plato's Per Crini- 

xquaintance. And that wooden Ea- m—_— | 

gle framed by R:1omontanus at No- 1 ic, 

remberg, which by way of triumph, 

did fly out of the City to meet Charles Rimus 

the filth. This later Author is alſo re- —_ _ i. 

ported to have made an iron Hy, Ze q 018 

ex artifices manu evrel, 4, COMNTEUVAS Cap- Drubcr's i 
tmvolit att, tina mq < wrlu't arte ([ 64971: ſ 


4 
mn Domins 1imnns rewverſa et, which ; _ , I 


when he invited any ot hs friends, | 
would fly to cach of them roun | che i 
able, and at len (as bang wears) .- 
Itura unto ;ts Mutter | | 
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Cardan ſeems to Jcubt the poſlibi. 
lity of any ſuch contrivance ; his rca. 
ſon is, becauſe the inſtruments of ir 
muſt be firm and ſtrong, and conſ:. 
quently they will be too heavy «9 
be carried by their own force ; i. 
yet ( ſaithhe) if it bealictle Ic - | 
in the firlt riſing; andif there be i 
wind to aſſiſt it in the flighr,chen t-... - 
is nothing to hinder, but rhac 1-1 
motions may be poſſible. So that !.: 
doth in effeQ grantas much as 11+.» 
be ſufficient for the truth and credic 
of thoſe ancient relations; and 19 
diſtruſt them without a ſtronger arg. 
ment, muſt needs argue a blind an] 
perverſe incredulity. As for his o\> 
jection conccrning the heavinc's of 
the materials in ſuch an invention # 
may be anſwered, That it is calie to 
contrive ſuch ſprings and other inſtru- 
ments, whoſe ſtrength ſhall much ex: 
ceed their heavineſs. Nor can he 
ſhew any cauſe why theſe Mechani- 
cal motions may not be as ſtrong, 
(though not folaſting) asr!:c natural 
ſtrength of living creatures. 
| Scaligey 


OT 
Scaligerconceives the traming of ſuch «$Q1.tj1 
volant Antomata. to be very gaſic. Exerc. 
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A 4 
26. 


Volantis columbe machinulam, cujus au- 
torem Archytam tradunt, vel fall: me 
profitert andev. Thole ancient motions  , , 
were thought to be contrive.l by the tic. 1. 1, 
force of ſome included air : So Gelliys, cap: 12 

Itaerat ſeilicet libramentts ſuſpenſum, & |," 74 
17 4 ſpiritus inclusa at que occulta conſt- fo rmige 


tiC. l Fo, 


tum, Oc. Asit there had been ſome * = 
: ares 2”. fiow that 

__ or other fire within it, which ;. ;;;., 
might produce ſuch a {orcible rareta- Res ubhor 
ion, as ſhould give a motion tothe £1) * #4 
whole frame. Kircher de 
But this may be better pertormed _—_ 
by the ſtrength of ſome ſuch ſpring ;** © 


515 commonly uſed in Watches ; this 4 pr-- 


ſpring may be applied unto one ”"* * 
. 0 i4Yr ee a' = 
wheel, which ſhall give an cqual .,,;;; 


motion to both the wings ; theſe e-- 
wings having unto cach of them a- /'* /' 
nother ſmaller {pring by which they 


may be contraQted and lifted up: So 


"VCU 0.7, 
iM Ano! ic 


f # EMT tf; 


that being forcibly depreſſed by the ,.;. 
trength of the great and ſtronger þ/ 0+ 
ſpring, and lifted up again by the o- 4Pv5 ?- 
mertwo : according to this ſuppo- 

CO ſion | 
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ſition, it 15 eaſie toconceive how the 
wotion of flight may be performed and 
continued. 


The wings may be madeeither of /c- 


wr al ſubſtances joymed, like the feathers 
in criinary fowl, as Uetalus is feigned 
tocontrive them, according to that in 
the Peer, 


=- Ionot.ts an'mim anitit an ares, 
Natura 7K: nova', num ponit im or 
ane penn 

A minino capt. longams breviore ſer 


quentc, 
Ut clir11 event Te prtes, Ofc. 
Or clicot JC COMUIMNATE ſoft znce, like 


tho: of Bats. In framing of both 
wii h, the belt guidance is to follow 
( as nicar as may be) the direction of 
nature, this being but an im:tationot 
1natural work. Nowin both theſe, 
1c {tiengrh of each part 15 proportic- 
nec ro the force of its imployment.But 
nothing in this kind can be proc 
uctcrimined without a particular trial. 

Though the compoſing of ſuc 
1:0tions may be a ſufficient reward 


to any ones induſtry in the ſearching 


ale 


= fo oO 


Cap. 6. Mechanical Aeon, 


after them, as being in themſelves of - 


excellent curioſity ; yet there are ſome 
other inventions depend upon them, 
of more general bencht and greater 
importance. For if there be any ſuch 
artificial contrivances that can fly 
m the air, ( as 1s evident from the 
former relations, together with the 
grounds here ſpecified, and I doubt 
not, may be eaſily effe&ted by a diligent 
and ingenious artificer ) then it will 
clearly follow, that ir is poſſible allo 
for a man to fly himſclf : Ir being ca- 
fie from the ſame grounds to frame 
an inſtrument, wherein any one may 
fit, and give ſuch a motion unto 1t 
as ſhall convey him aloft through the 
ur. Than which there 15 not any ima 

ginible invention that could prove 0! 
preater benctit to the world, or glor; 
tothe .\uthor And therefore it may 


ultly delerve their enquiry, who have 
doth leiſure and means tor ſuch expc 

1ments, | 
But in theſe practical ſtudies, un 
leſs a man be able to go to the try 
a of things, he will pertorm but 
0  Iirrie 
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little. In fuch matters, 
— Jtudtnm int divite vena, 
( as the Poet lain) a general fſpecy: 
lation, without particular experiment, 
may conjecture at many things, but 
can certainly ctic&t nothing. And 
therctore I {hall only propoſe unto 
the world, the Theory and pencral 
grounds that may conduce to the caſic 
and more perfect diſcovery of the ſub. 
jet in queltion, tor the encouragement 
of thoſe that have bath minds and 
means tor ſuch experiments. T his ſame 
Scholars fate, 
| Ros ar uſt 1 d mn, and 
—curta [uptll x 

is that which hinders the promoting 
of learning in ſundry particulars, and 
robs the world of many cxcellent 1n- 
ventions. We read of Ar://totle, that 
he was allowed by his Pupil Alex- 
aid xd otalentsa year, for the pay: 
ment of Fiſhers, Il owlers, and t'un- 
ters, who were to bring him in feve- 
ral creatures, that ſoby his particular 
expericnce of their parts an] dil- 
poſitions, he might be more fitly pre- 

| pared 
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red to Write of their natures. The 
reaſon why the world hath not man; 
Ariſtotles 1s, becaule i hath 5 tew 
Alexanat ys. 

Amonelt other impediments of i- 
ny ſtrange i INVENtION Or attempts, it 15 
none of the meanelt diicour JECMments, 
that they arc lo gencrally derided |; 
common opinion, being eſ{tecmed only 
as the dreams of a mel. incholy and di. 
ſtempered fancy. E»{4b:4s {peaking 
with what neceſſity every thing 1s 
confincd by the laws ot nature, and 
the decrecs of provider:.c, fo that 
nothing can go out of thit way, unto 
which naturally It 15deligned; as a 
fiſh cannor reſide on the land, nor a 
man in the water, or alofr in NY! alr, 
infers that therefore none will vein 
ture upon any ſuch vain atteinpr, as 
paſſing in the air, 7 
TY av TEAMED -unleſhisbrainbe 3 [:r 
tle crazed w ih the humour of mel (31 
choly ; vw hereup! MW headviles ritit ve 
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Miva -TrmwErav, and lince we are 
naturally deltirute oft wings, not to 
mirate the fhyht of Birds. That fay- 
ing of the V'oct, 

D:am:ns qi! nambos Cf non imiabile 

{lms u, Gr 
hath been an old cenſure applied unto 
ſuch as ventured upon any ſtrange or 
1acredible attempr. 

Hence may we conceive the rea- 
jon, why there is ſo little intimation 
in the writings of antiquity, cancern- 
ing the poſſibility of any ſuch inventi. 
on. The Ancients durit not fo much 
as mention the art of flying, but in 2 
fable. 

Dedalms, ut famaieſt, friorens Minou 
repre, 

Przpetibus PEnNnIs atty/'s jo OC) AVC C24 ) 

inſuctum P F-27372 (ia 4 (M4170 al hd 

CDs, Ec. 

It was the cultom ot tholc torine: 
2ges, in thur overmuch gratitude, tc 
2dvance the firſt Authors of any 
aſctul difcorcry, amonett the num: 
Dec i their Foods And Dea: b: 
143 {5 fornovs. amonglt- thetm tor 

[.ncr 


%- 


4 


Cap. 7. Mechanical My: ons. 


ſundry Mechanical i inventions ( eſpe- 
cially the fails ot Mhip>) tough they 
didnot tor thele place him in the hea- 
vens, yet they have promoted him as 
near as they could, teigning him to fly 
alott in the air, when as he di but ny 
ina {watt hip, as Diodvris relates the 
Hiſtorical truth, on which that tiction 
5 grounded. 
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Have tormerly in two other * Dil- 

courſes mentioned the poilih: lity 
ot thisart of flying, and intimate 1 
turther inquiry unto it, which «r a 
kind 0: engazement to {112 tuller 
diſquititions and conjel ures 19 that 
purpoſe. 

There 2re tour ſeveral wais where- 
by this flying in the 17, hath been 
or may be attempted, Two of then 
by the ſtrength of other inings, an 
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two of them by our own ſtrength. 


1. By Syirits or Angels. 

2. By the helpot fowls. 

3 By wings faſtned imimediatciy to 
thc body. 

4. By a flying Chariot. 

. Forthchrit, we read of divers 
that have paſſed (wiltly in the air, by 
the help of Spiritsand Angels, whe- 
ther good Angels, as * Els was car: 
ried into heaven in a hery chariot: 
as + Philep was conveyed to Azotns, 
and Habattyt from Jewry to Baby- 
lon, and back again immediately : 
Or by evil Anpels, as our Saviour 
was carried by the Devil to the top 
ot a high mountain, and to the pina- 
cle of the Temple. Thus Witches arc 
commonly related to pats unto their 
uſual meetings in ſome remote þ lace ; 
and as they do fcil winds unto Ma- 
cincrs, ſo likewilcare they ſometimes 
hired to carry men ſpeedily through 
che open air. A--/rathrms, that ſuch 
\ind of paſſages are ul: al amonglt 
divers SOrcerers with thu [az ws at 
11s C21 
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So Kepler in his Aſtronomical 
dream doth fancy a Witch to be con- 
veyed unto the Moon by hcr Fami- 
liar. 
Simon Avis was fo eminent for 
miraculous Sorccrics, that all the peo- 
ple in Sam:7:., from the lealt to the 
greatelt, did citeein him Þz« tte vr x7 
power of God. And fo famous was 
he at Ro-wc, that the Emperour ere-t- 
ed a ſtatue to him with this Inſcripti- 
on, S:mon: Dio Sarto, "Ts (toried 
of this Magician, that having challen- 
ged Saint P:r» to doMiracles with 
him, he attempted to fly trom the 
Capitol to the Aventine Hil. But 
when he was in tlie midlt of the 
way,Saint P:7. 5 prayers did Overcome 
his Sorcerics, and violently bring him 
tothe ground, in which tall having 
broke his thigh, within a while aficr 
he dyed. 

Put none of a: tele relations may 
conducec to the difcovery of this exyc- 
ment, as it 15 here enquired atter, 
UPON 4! ur 1/ and 1»!:/cru/ NOUN 'S, 

2. There are others who have 
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conjectured a poſlibility of being con 
veyed through the air by the help of 
Fowls ; to which purpoſe thar fi. 
on of the Gwzrs, is the moſt 
plcalant and probable. They arc 
{uppoled to be great fowl of a {trong 
laſting flight, and eaſily tamable. Dr. 
ver> ot which m1y be fo brought up, 
as to joyn together in carrying the 
weight of a man, ſo as each of them 
ſhall partake his proportionable ſhare 
vf the burden ; and the perſon that is 
carried may by certain reins direct and 
{teer them in their courſes. How- 
ever this may ſeem a ſtrange propo- 
fal, yet it is not certainly more 1m- 
probable, than many other arts, 
u herein the induſtry of ingcniow 
en hatch inſtruqged thele brute crea- 
tures. An1T am very conhdent, that 
one whoſe gemus doth enable him 
jor fuch ind of experiments, upot 
.cilure, and the advantage of ſuch 
i:clps as arc requiſite tor various and 
frequent trials, might etiect fome 
{t;ange thing by this kind of enquiry 
[is reported as a cuttom amonzglt 

ein 
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the Lencatians, that the\ _ were wont 
upon a uperltirion to Precvipitate a 
man from ſome high cli:t into the 
Sa, tying about ſum with ſtrings ar 
ſome diſtance, many great towls, "and | 
hxing unto his body divers feathers Kotar a 
ſpread to break the fall ; which ( ſ1ith 8:5 
the learned Bacon, if it were diligent- 
ly and exactl, contrived ) would be 
able to hol. up, and carry a'y pro- 
portionable weight; and thcrefore 
he adviſes others to think turther up- 
on this experiment, as giving ſome 
light to the invention of the art of 
flying. 

3}. *'T1is the morc obvious and com- 
mon opinion, that this may be effe[ted 
dy Wings faltned immediately to 
the bo'ly , this coming neareſt to 
the imitation of Nature, which ſhould 
be obſerved 11 fuc't attempts 15 theſe. 
This is th.it way which Frearrcss 
H-rmanuus in Is little dilcourſe 4 
Arte volandi, doth only mention and _.. 
inilt upon. And if we may truſt cre- (a 5: 
dible ſtory, it hath becn Irequently 
attcinpted, no! without fo:ne [ccls, | 

"0. 
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'Tis related of a certain Engliſh 
Monk called E/merus, about the Con- 
teſlor's time, that he did by ſuch 
wings fly trom a Tower above a 
turlong; and fo another from Saiit 
Marks {tceple in /enice ; another at- 
Norinb ro, and Busbequuiucs Tpeaks of 
a Turk 1nConflantinople,who attempt 
cd ſomething this way. Mr. Burton 
mentioning this quotation, doth be- 
lieve that ſome new-fangled wit 
('tis his Cynical phraſe ) will ſome 
time or other tind out this art. Though 
thetruth is, moſt of theſe Artiſts d:d 
untortunately miſcarry by falling 
down and breaking their arms or 
legs, yer that may be 1npurcd to their 
wt of experience, and too much 
fear, which mult needs potlels men 
in ſuch dangerous and ſtrange at- 


tenpts. Thole rhings that ſcem very 


G1iHicult and fearful art the firft,, mary 
erOw very tacil after frequent trial 
ind exercite. And rhcretorc he that 
would «© le&t any thing 11 this kind, 
ma't be brought up to the con:tant 
Da tice of nt hom Iis yourh. Try: 


no 
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ing firſt only to uſe his wings in run» 
ing on the ground, as an Eſtrich or 
tame Geeſe will do, touching the 
earth with his toes; and ſo by de- 
orces learn to riſe higher, cull he ſhall 
attain unto Skill and conhidence. I have 
heard it trom credible teſtimony, that 
one of our own Nation hath procced- 
&d ſo far inthis experiment,that he was 
able by the help of wings in ſuch a 
running pace, toſtep conltantly ten 
yards at a time. 

It is not more incredible, that fre- 
quent practice and cuſtom ſhould 
inablea man for this, than tor many 
other things which we {ce confirmed 
by experience. VWhat ſtrange agility 
and attivencls do our common tum- 


dlers and dancers on th. rOPC Artalt! t9 reg 


by continual cxcicile? * 15 related of 
certain [,.d-415,chat they arc abc when 
a horſe 15 running in his 121] carcer, to 
ſtan! upripgly on his back, to turn 
themſclvyes round,to leap down,gatic- 
ring up any thing from the ground,and 
immediatcly tc lcap up again,to ſhoot 
exa ty at ary mark, thc horſe not 1n- 

; | (ErNIEtT 
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termitting his courſe. And ſo upon 
two horſcs together, the man ſetting 
one of his tcer upon each of them. 
Theſe things may ſeem impoſlibleto 
othcrs, and it would be very dangerous 
for an;, one to attempt them, who hath 
not fir{t gr.dually atrained to theſe 
arts, by lo! z practice and trial ; and 
why may not ſuch praQtice enable him 
as well tor this other experiment, as 
for t1cle things ? 

There «rc others who have inven. 
ted wais, to walk upon the water, 
as reguliriy andas firmly as upon the 
land. There are ſome fo accuſtomed 
tothis element, that it hath been al- 
molt 1s natural ro them, as to the fiſh: 
men th.it c ld remain for above an 
hour tog<ther under water. Potanus 
mentions one who could {wim above 
a hun.{red miles rogether , from one 
ſhore to another, with great ſpecd, 
and at ail times of the year. And 1 
1s {toricd of a certain young man, ? 
Src:l:a by birth, »n4a Drwer by pro: 
teſon, who had fo continually uſed 
himſclf to the water, that he could 

nc! 
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not enjoy his health out of it. It at 
any time he ſtaid with his friends on 
the land, he ſhould be ſo rormentec 
with a pain 1n his ſtomack.that he waz 
forced tor his health to return back a- 
aintoSea, wherein he kept his u- 
{ual reſidence ; and when he ſaw any 
ſhips, his cuſtom was to ſwim to 
them for relief, which kind of life he 
continued till he was an old man, and 
dyed. 

I mention thele things, to ſhew the 
great power of practice and cuſtom, 
which might more provably ſucceed 
in this experiment of flying ( if it 
were but regularly attempted ) than 
in ſuch ſ{trange effects as theſe. 

It isa uſual praCtice in theſe times, 
for our Funambnlones, or Dancers on 
the Rope, to attempt ſome hat like 
to flying, when they will wuh their 
heads forwards flide down a lon 
Cord extended ; being faſtned at one 
end on the top of ſome high Tow- 
er, and the other at ſome diſtance on 
the ground; with wings tixed to their 
ſhoulders, by the ſhaking of which 
| they 
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they will breakthe force of their der 

{cent. It would ſeem that ſome at 

tempts of this kind were uſually a- 

mongſt the Romans, To which that 

*De 2ub. Cxprelſion in * Sa/vrzan may rcter, 

Dei l 6. W | amongſt other publick ſhews 

of the Theater, te mentions the Pe. 

Annot. in #4/A1m4V1 NV hich word ( (aith Jo.Braf: 

Salv . /icanits ) 1s {carce to be found in any 

other Author , being not mentioned 

either 1n Tulins Pollix, or Politiun. 

*T'is probably derived from the Greek 

word zz, which ignites to fly, 

and may refer toſuch kind of R ope- 
dancers. 

But now becauſe the arms exten: 
ded are but weak and eaſily wearied, 
therefore the motions by them are like 
to be bur ſhort and ſlow, anſ{werable 
it may be tothe flight of ſuch dome- 
ſtick fowl, as arc molt converſant on 
the Proud, which of themſelves we 
ſce are quickly weary, and therefore 
much more would the arm of a man, 
AS being not naturally deſigned to ſuch 
a mot1on. 


It were therefore worth the inqui 
l\ 
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ry to coniider whether this might not 
be more probably crtected by the la. 
bour of the fect, which are naty- 
rally more ltcong and indctatigable ; 
In which contrivance the wings 
ſhould come down from the ſhoul 
ders on cacl: fideas in the other, but 
the motion of them ſhould be from 
the Icg> being thrult out and drawn 
IN ga) Gac after atiother, (5025 each 
leg ſN-uld move both wings, by whict 
means a inen {ſhould (ay it were) wall 

& clunt up into the wr: nd then 
the hands and arnns might b- at leo 
lurc to help and direct the motion, 
or for any other ſervice proportonable 
to their ſtrength Which cometture 
$n0t without good probatility, and 
ſome ſrecial advantages above thr 
othcr. 

4. But ihe tooth and Tit war 
ſcem> unto me altogether 45 probable, 
ind much more uſctul than any of 
the reſt : And that is by a flying 
Chariot, which may b= {> contrived a3 
tocarry A [nan within it ; and though 


he ſtrength of a ſpring might per 
P ha: 
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haps be {crv:ccable tor the motion of 
this envin”, yet it were better to have 
it aſſiltcd by the libo'ir of foine intel 
ligent mover, 25the heavenly Orbs are 
ſuppoled to be turned. And ther. tore 
if it were made big « nough to carry 
ſundry perlons together, then each 
them in thr ſeveral turns might ſuc. 
cefſively 1-bour in the cauſing of this 
MOo:t1Gi1:' v lch thereby would hc 
much morc conitint and alting, than 
it could otherwile be, it it d1d wholly 
depend on the ſtrength of the ſame 
yerſon. this contrivance being 
much to be preferred before any ot the 
other, as {wimMming 1n a ſhip before 
ſaimming inthe water. 


—_— - —— — - —y Ae org 
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chaff emmr fp fe the prfſennity of 1 
C1, Chart 


" F HE chief difficulties againſt the 

: polſitility of any luch contri: 
vance, may be tully removed in tlic ie 
Jouluwu! 
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{olution ot the'e f£'VO 7 9 5/U 
Whether an engine of {. ch ca» 


pacity and weight, may ye {ipported 


by lo thin and light a budy as the 
? 

. Whether the ſtrenorh of the PCT- 
The within, it 1,av be lu! Koi tor rhe 
motion: | 1” 

1. Conccimorg the firſt; when 
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Ro 4's, Ot:h.cup that g:cat 24 lepyl 
iſs broug! | GTE rut thein by [Drin2- 
7:45, (as he had done tetore unto 
Dome I<fS, which he hinſcli had 
made ) | ic antw ercd, that it could not 
de done. Nonnullt enim [int ine 1/1 
fxXem;lirhOus A HIT ſumilia, Cr -4t- 
tim 1: cr cop, nat, 4:libim'n Be- 
au'c thole things that appcir pro- 
able 1n lefſer models, whe 1 they 
re encrealſed to a greater [10;20rtion, 
Jo tierehy exceed the power of art 
For example, thourh 4 inan may 
make an jni{trumcnt to bure a hole 
anmch wide, or hali an inch, ard lc 
I&1S; yet to bore a ho'e © t a tot wade, 
ct two toor, 15 120t fo much 25 ro be 
| | Pp _ tought 
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thovght of. Thus though the air may 
be able to uphold ſome leſſer bodies,a, 
thoſe of birds ; yer when the quantity 
of them 15 encreaſcd tO any great Cx 
tenſion, may uſtly be doubted, whe- 
the ripey will not © «cccd the proporti- 
arti naturally requned unto fuch 
Kit (| h941lies. 
jo 1hiSlanſuer, that the enomne 
can ner be too Hig or too licavy, 
if the face when polleles in the 
MT, avd the motive-taculey wn the in- 
rumen be antagctoableto us woah, 
That ſaying of (+: vas but 2 
roundIc(> ſhilt and evolion when) 
ic did endeavour to} ililace Is own 
12001ance ant difatility. The utmoſt 
truth which ſecs 10 bc mphed in In 
It, 1Sthis : Thar ulicre may be foie 
bois of fogicat a biyneſs, and gra 
vity, that 5\c1y tc ult to 4 pply 
ſo much force univ any particula! 
in{trument, as ſhall be able to move 
thew. 
Againſt tie exarn; Ie, it may be at- 
ſnd ard ealily provid, that i 1s < 
iy 
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bioncls, 2s wel orc ay lutle, ui ic 
ſuppoſe the inftrunmcat, wm ih. 
ſtrengr* 1, and tc apphicition ot tht; 
ſtrcngrh to be 10Þ JONtLON' Ic PCH 15s 
cauſc of tlie: euln O! ti. feconcur- 
rent CIIC..mitance hel V1CALT and 
m re un:ifual operations, thereon di 
they tallly feern to be abluluicly 1n- 


poſhtbic. 
So that the cluck int FENCE {: 0M 
this arvument and. x.mplc, doili 1s 


ply on'y thus wuch, that IC iS Very 
dithicule toc ommeacaty lh wi ootiheg 
power, 4s ſhall t- infweoiuble i uh 
preatnels ad > .cipht of fuch itn 14 
ftrurent was: 1 here Ofc ourtod of 
v ich doth not at all ng iiiihe tio 
to bu mM4nanmcd:; [or ut the portiiity 
ty of ſuch a mouton be yell, wi 
nec not make any {oruple of ©7417, 


| | 

147 the 1th alty 3: 28 « es lr I». 451th 
muttadd aplory 19th: tmvintion ; 
=, this vl clans Jocin 
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jn the air, lo nettinceS ata great height, 
and pre (ney 1G Lower, ourling 
himſcli by his tr 410, with his Wins 
extemied without any ſenſible mort- 
on ot them 3 and all this wh-n there 
1s only ſome guntle b cath of air it; 
ring, without the liclp of any ſtrong 
forcible wind. Now [I ſay, it that 
fowl ( which is none of the lighteſt ) 
canſo very calil, Novel (colt up and 
Jown in the ir, without ſo much as 
ſtirring che wings of it ; ceit rainly then, 
it 15 not WN0 able, but that wv hen 
all rhe duc ” OVOTeIONS 11 [:1ch an en- 
_ arc tound our. and whon men by 
,0Ng practile have arriv Cc] 19 4ny Skill 
and hs ence they will be able 1n 
this (a> well as in many wher things) 
tO come very Ncar 1t) toig IMILation 
of nivre 

AS it 1+ jin thoſe bodies which are 
carzicd on tit: w. ter, thouzh the) 
be never fo big, er fo p' 1derv:.s. 

( Tuppole-equil ron Ciy:. or 
\4 bole Ian) jet tity will alwars 
{wimon the top, it they ie bur any 
10, hohter than fo ach water 
-% 
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as 15 equal ro thum in biancets : So 
likewiſe 1+ It in thee budi.s that arc 
carried inthe air. It 315 nor their 
| greatnels ( though never loimente) 
thar can hinder chais being lu Ported 
n that git clement, it we luppole 
them to be extended unto a þ:; opor- 
tionabl. fOÞ CE ot alr. And 4% from 
the former experiments, .{-c 73 
hath coiopold a fubtil jc: in lus 
Book, D- mitdemwtivus 1:1nt'), con 
cerming, the weight of any heavy boy, 
in reterence tothe water wherein it is. 
So tro:n the particular trial of th-{. 
other expcr;! pps thar WENT It 
quiied after, | t> poſi! le to 7.10% 
be” WV Ictence, cOncerniny? tie cxien 
hon of bodies In comyairifoir to tio 
ar, and motive facuities by. winch 
they arc to be carried. 

We Ice a great ditterence betty; 
the ſeveral quannties of fi h Exties 
as arc commonty upicld by the air, 
not 0:31y 1 {arti gnars, an] tlic), bur ©! 1 
he rag'e ar 1 ot vi-15 3! -0;j-vatl 
magnitude. C:organ ard Scul er do 
1natmouily atm, O Ivte 180 
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bird among!l the [ad aas of lo preac 
a lignels, that his beak is often v- 
{cd to mike a ſheath or ſcabHhard tor 
aſword. And A4:w/«tells usof a fowl 
in Per: Called Canavncey, which will 
of themielves kill and car up +4 whole 
Calt at a time. Nor 1s there any 
reaſon why any other body 1nay not 
be ſupport: d and carricd by the air, 
though it ſhould as miich cxcecd the 
quonuty of thele fowl, . > they do the 
quanuity of a fly. 

Marcie Poilus mentions 4 towl in 
Az-a i{ ar, which Þe «Ms a Rn 
thy feathers of whoſe wings arc 12 po 
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mo\ TILEY this cNo11% [ 1nt ATT; th. | 3 
main di'tcu'ty ini libour of (© 1h l 
be in tf:c rainy of {© hom the oroungd; 
NCar unto Willi, they ,a;ths 1active | 
VIgOT 1S Ot Orca! 2ft-efiic Icy. PFEut for | 
the better e Featin of this, it may be 
helped by the (tron 10t wind, ond 
by taking 1ts ti! 1! from fone 
mMount31n, or othout mit dace, When 
ONCC it 1% 1! ie 111 Thic il, LIC TNOT not 


it will be catic, 24: 5 inthe Ur ohic vg F 
all kind of 415+, w his a bend it ary || 
gramtilitance 1m ticearth, arc ab! J 
to continue thie'r motion for @ ion" [! t 
time and way, wit : litr!- ; oy Hh 
Wearincts. 
"T15:c:rtann Erorm county $1061 "1 
and exyericoce, 1 may inds do L 
crots rhe 3 SH SLETY hiindrcd fs ” 
truths 1 ur, of them aron?! 
1.4 hichiarcot a thort wins an; 
Gott: os Blackbirds: Nita 
C4 cn Miv i L-15:.HNEO-- i, 
19 other rem oter Conn A 
1 WENDELL 
SE | | 
is h 
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Now if we ſhould luppole thel - birds 
ro labour ſo much in thoſe long 
journey*, as they do when they fly 
in our fizhe, and near the earth, it 
were ;mpotſibl. tor any of them wo 
pals ſo tar without reſtivig. And 
therefore 11 prob1ble, that they do 
mount unto ſo ſigh 4 place in the 
air, Whcre the natural huavinels of 
their bodies docs prove but little or 
no impeciment to their flight; 
Thoug" perhaps ether hunger, or the 
ſight of ſhi ps, or the hike accident, 
may foretumes occaſion their deſcend. 
11g l,wer, as we may guels of thole 
birds, which Marine. s have thus be- 
held; an vers oth:rs, that have 
bean crowned and calt up by the 
(co. 

A hence 1: may appear, that the 
Motion «<: this Charior ( though it 
may ie diFienr ar the heſt ) yer wil 
[til b: cater, as 4t 2fcends lipher, 
tft ionvtl:; ſhall heeome utterly 
Cove) of ar wety, when the lea't 
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Wh ths 
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Burt wthet, ( may foine Puck) Nite 
be ſup pole: th't a4 mail 1n the xele. 
real air C045 ot I5 On hewincls . 
how {h 1 1! oC CONntTri! TYICS ally force [+ 
wards thu motion of his iiltr imenr;: * 

| anſwer, the ſtreagth o; any I: 
ving Creaturc 11 thick. exicrnil mn 
tons, 15 ſoincthiag really wiftr 
from, and {uperac 60 Unto 15 nats-- 
or gravity . a4S CCIIHNO!1 CXPUTICN: .: As 

- ſhew 
on w blows or violent motions, as 
a River-Hawk will {t:ike a tow! with 
a far greater force, thanthe meer +. 
ſcent Or hcavinc! S Ot his © ty C9O1U:;:1 
poſſibly 7 erforn : But allo w thi! 
actions which are do ic withour fu 
belp, as the viactung of the tigo-1 , 
the biting 0! the teeth, Ec ll whit 
are of 1nuch greater (trengeh thou 
can proceed rom the mucr ticavinct 
of rhioſe parts. 
tho Or); 


As tor 
| LCONCeriNniu tc 
To l1cts 4 | {-i1S 

rezlon of whit! it 


not oaly im the 1npreſſi- 
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1|together impaſlible, I have already 
1clolved them in the above-citcd dil. 
courlc. 

The uſcs of ſuch a Chariot may be 
various ; 'clides the diſcoveries which 
might be thereby made 1n the Lt 
nary world; It would be ſcrviccable 
allo for the conveyance of a man to a. 
ny remate place of this earth : as lup- 
pole to the /4.:c or Antiped 5, For 
when on'& 1: was elcvated tor {ome 
tew miles, fo 45 to be above that Orh 
of Mrionetick virtue, which is calried 
3-0ut by ihe enths diurnal revolut:- 
on 1t mighe then be very eaſily and 
ſpeedily directed to any particular 
d] HEAT (0, this fmre al? (lobe. 

t thie place which we intence: 
were nn'er the fatne Parallel, why 
then tlic eats revolution on.) NN 
ta conty fo OUTS, \ OG] brat? IC) 
be undo Sto ttre rt wveonuſd be tai ge 


Kernan wes toc hitTtiarc, and. we 
| | | 
mir hc pretentis. Fertiwun I &' BLETee 
ow ! ! ' ! 1 
| \ | f WOUulrtkh 
TO41701 M4 id dirt itn 
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that parallel ; and then (as i:clore ) a 
mai might calily deſcend unto ii. 

[t would be one great .dvantape 
in this kind of travelling, that one 
ſhould be pertectly treed trom all 1n- 
conventences of ways or wentier, nut 
having any extremny ot heat, or co.d, 
or Tempelts ro molett him : Thus x- 
_—_ air being perpetually in an 
equal remper and ca'mneſs. Irs 
ſup rior inunds ordinadt:icr eff 1:0 1h t- 
Fe COVITUYT ANC 134 2299-00 (1 1t1m 1mpe!- 
litur, wc WI ur 1/41 E714", Cut 
tIwnults ward, inferior 4 {ulmmnant. 
The upper Carts of the world are al- 
way's quict and ſerene, no winds ind 
bluttring there ; they are theſe loucr 
cloudy regions that arc lo tull of tem- 
pcit> nd combuſtion. 


As for the manncr _ me force ot 


a ſpring, or (inſtead c r)-the 

ſtrength of any living bon (om, imav be 
applicd rothe motion of het \' 1112S 
of the Chira, in may call. be ap- 


' prebented trom what was fornmely 


Uelivoered, 
1here ar: divers ot; Fr pert ars 


— — — 
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tion, by 
making it 
more dit- 
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to te more fully enq 1rcd after, for 
the pertetting of ſuch a fly'no C ha- 
r110t ; aS Conc: ring the proportion 
ot the w:nNgs boil to: their lengrh 
and breadth, in corp rifon to the 
weight which is to be carried by 
them, avall. cone mmy thoſe ſpect- 
al centrivances, v hereby the (trength 
of thile '. ings may be ſeverally ap- 

pir.d enher to aſcent . efcent, pro 
grethive, or ho Irning motion , All 
which, and divers the like enquiries 
can only be iclolved by particular 
experiments. We know the in: cn- 
tion of failing in ſhips does contt- 
nually receive ſore new addition 
trom te experience of every age, and 
h th been 2 long while growing 1p to 
that perteCtion, unto w hich it 15 NOW 
arrived, And ſo mult un be expected 
for this likewile, w hich may ar tirit 
perhaps Ieem per! le-ed with many 
difficuitics nd inconveneric's, nd 
Yet upon the eXporience of Frequent 
er\ als, many thi gySIMi\ |>C ſ[uggeitcd 
to make it more tacil and commodt- 


QUS. 
He 
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He that would regularly attempt 


any thing to this purpole, (hould oh- 
ſerve this progrels i in his experiments, 


| heſhovld firſt make enquiry what k. yo 


of wings would te molt ul.t..l t 
thisend ; thoſe of a Bat being maſt 
eaſily imitab! c, and peihip» JELTS 
did by them purp \{ely inten "Loos 
ntimation to direct us in fuch expe- 
ruments ; thar creature being not pro- 
perly a bird, beciuſe not amonglit the 
Owipara, to imply thit other k1id of 
creatrues are capabic ot {]; ing as well 
as birds ; and if any ſhould atrempr ir, 
that would be the belt pattern tor imi- 
tation. 

Atter this, he might try what may 
be etF&ted t the force of {prings 
in leſſer —_— an{werable unto -1r- 
chyt as his Dove, and R- 100R0Nt 19106 his 
Fagle ; in v hich he muſt be Care! ul 


| to oblerve the various propciti ns! C- 


twixt the {trength of the 11 ring, the 
heavincls of the body, the rc ith of 
the wings, the {wiftnels ol the moti- 
on, &C. 

From theſe he may by deagccs ailcend 


to ſome larger clays. : CAFE; 


22} 
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=” 
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Dx. co, TiN 


Ca T1120 
Of 4 a perpetral moticn. The ſeeming 
facility ana real aifficilty of am ſuch 
contriwangts Ihe [urial ways whey 
 briathrhilce e14 altte nſitet, PaYLiel ay!) 
by Chymiſtr) G 


Tis the chiet incynvenience of all 

the .4u1: 94it4 betore ncntioned, 
that they needa trequent 1eP. UT of new 
{ticn; oth; the cauſes whence t!lieir mo. 
tion doc « proceed, being ſuiect to fall 
and co: c toa period , and therefore 
it wouly be worthan enquny, to cx- 
anne, whether or no there may be 
mn-Je ny th artificial corntrivance, 
wv hic't miy'ic have the principle of mo 
\ ng trom it felt ; ſforthart the preſent 
tr. ton ſhould corftandy be the caulc 
Gi thar which lucceceds. 

| Hi1s 1% that great Secret in --: 


\\ 11h le the Piloforher's Stone 1n 


"tre, hath bcen the tvuſinels and 
fi of many morc 1chned Wits, 
for Hvers ap 5 together ; and it may 
well be queltioned , whether cither 


Of 
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of them as yet, hai!i ever been found 
out, thoug' if thi. have yer like the 
other, it 15 nor plu;nly created of by 
any Author. 

Not but that therc are {undry dil: 
courſes concerning this lubjet, bur 
they are rather cn tures than exoe- 
riments. And though many inven- 
tions in this kind, may ar firſt view 
bear a great ſhew of probabilicy ; yet 
they will fail, being brought to trial, 
and will not anſwer in practiſe what 
they promiſed in ſpeculation. Any 
one who hath been verſed intheſe ex- 
periments muſt needs acknowledge 
tht he hath been often deceived in his 
ſtrongeſt confidence ; when the ima- 
gination hath contrived the whole 
trame of ſuch an inſtrument, and con- 
ceives that the event mult tallibly an- 
{wer its hopes; yet then does it {trange- 
ly deceive in the proot, and dilſco- 
versto us ſome Gdetelt, which we did 
not betore tie nomtce of. 

Hence it 1s, that you will ſcarce 
talk with any one who hath never 
lo little fimartering 1a thele a1t5, but he 

(Y ITY! 
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vl! inſtantly promiſe ſuch a motion, 
as being but an eaſie atchievement , 
till turther crial and experience hath 
taught him the difficulty of it. 'There 
being no enquiry that does more en- 
tice with the probaebrltty, and deceive 
with the furtilty What one [peaks 
wittily concerning the Philoſopher, 
Stone, may bejuitly applied to this, 
that It 15C ff. mm reirin,y Ja Whore, 
(n'nr mnltos 1117 (tit, neminem admit: 


tit, becauſe it allures many, but admits | 


none. 

I ſhall briefly recite the ſeveral 
ways whereby this h-th been atremp- 
ted, or ſcems moit likely robe effe- 
Qed, ther.ly to contract and facili- 
tate the enquiries of thoſe who are 
addicted to theſe kind of experiments; 
for whIcen they know the detects of ©- 
ther inventions, they way the more 
eafily avoid the fame, or the like, 10 
thuroan, 

the ways ww lieriby this hath been 
2ttempted, inay be generally reduced 
1otheſc three kinds : 

8 6, Chyiical cxtraftions 

2. by 
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2, By Magnetical virtues. 

3- By the natural affeQtion of cra- 
vit. 

1. The diſcovery of this hath been 
attempted by Chymiltry. 7.r i !/«4; 
and his followers have brag:ed, that 
by their ſcperation; and extractions . 
they can make a Iutle world which 
ſhall hav: the ſame perpetual mo- 
tions with this Mrcroco/ar, with the 
repreſentation of all Meteors, Thun- 
der, Snow, Rain, the courles ot the ſea 
in its ebbs and flows, and the like : 
Bur theſe miraculous promites would 
require as greit a faith robelieve thera, 
as a power tou perform them : And 
though they often tall: of ſock prear 
matters, 

A! nuſquiin ls! S IM.T q*: fal!h C4 

ral, ' 

Appret ul... ys QUE FE. 11 ra.tia tantdh 

( omproh: / 
yet we cangever ſce them contirmed 
by any real experirent, and then 
beſides, every particular Author in 
that arc, hath ſuch a diſtintt language 
of his own, ( all of chem being fo full 


Q 2 oþ 
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Of aliegort ics and affected ob{curities ) 
that *as very hard tor any one ( unleſs 
he tc throughly verſed amongſt them) 
to find out. what they mean, much 
myYuctoriy it. 

(ne ot thelc ways ( as I find & 
(ct down) 15 this. Mix tive ounces 
of - , With) #n equal weight of - 
orin.l them together with ten oun- 
ces of fublimare, diifolve them ina 
Cellar upon ſome marble for the 
{pace of tour days, till they becoine 
I'Ke oyl-uiive; diltil this with fire 
ol chatt, or driving hre, and it will 

lul/1mcinto a dry lubſtance : and ſo 
by rcpcating of theſc dillolvings and 
dittillings, there will be art length 
produ.c.} livers linall atoines, which 
being put in'o a glaſs well _ and 
kept dry, vi 'l have a perpetual mot1- 


on. 
I c:nnot 71 any thing from ex 


Perience 22unt this; but mcthinks | 


It C045 Ni. 2cem very probable, bs 
catlc thin's that are forced up ro ſuch 
a. vinnroulnls and aQirity, as theſe 
Li1 -redten: +1.ent-10 be by their tie: 

quent 
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quent ſublimatings and diſtilling), arc 

not likely to bc of any duration ; the 

more any thing 1s ſtretched beyond 

its uſual nature, the Icls doc, it 

laſt, violenceand perpetuity buing n) 

companions. AnJthen belides, tup- 

polc it truc, yet fuch a motion coull 

not well be app.icd co any ule, which 

mult necds tik- much tron the de 

Iighcot it. 

Amongit the Chymicail cxpeii- 

ments to this purpole, may be reckon- 

cd up that fainous motion invente.| 

by C:yyn:licrs Dreble, and made tor 

King JT 5 ; Wherem was reprefent- 

cd the con!fant revolutions of the Sun .,. 
C. 
| 


and Moon, and that without - thc 

help either of ſpring or weighrs. 

Alarc ll: 1 7 anckhtin, tpeaking of the | 

means whereby it was P-riorined, te 1 -- 

calls It, S:intiliuli anime minnitice © 
Gn Roms Erme t ap 

M1), { 't Ajt tl C3 UA Ht [pt- 2 

ritis.; being that gran. fecret,- tor. 5. 

the difcorery of Wiiile't, thoſe Iitta- 

tors of Philolopuy, [Dar 17s, Pri 

to! "ore. Pt # 1 | Ci vel UINzQ Lie 
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EL oh hs 
Gyinnoſ{o )utts, and 7d 12-1 5: 
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The Avthor himſclt in his diſcourſe 
upon it, docs not atall revcal the way, 
how it was perlormed. But there is 
one / 1, L//06, EF "T7 5 who wasSa tami- 
liar acquaintance of his, and did often 

ry into his works, ( as he profcſſes 
himſelt ) who affirms it to be done 
thus; By extracturs a fiery ſperit out 
of the Min:ral matter, joyning the ſame 
with his proper air, which ancluded 
in th: Axle-iree (of the firſt moving 
wheel ) b NY? h low, cerrieth the other 
wheels, ming a continual vt ation, ex 
cept aiſue or went be p1tenin this hol- 
low axle-tret, whereby the tmpriſoned 
[ririt many 7 [orth. 

What ſtrange things may be done 
by ſuch extractions, |! now not, and 
therefore dare not condemn this rela- 
tion as impoſſible ; but mcthinks it 
!0:1nds rather like a chi:mical dream , 
than a Philoſophical trurh. Tr ſeems 
this unpriſoned ſpirit is now ict at h- 
berty, orclle 13 grown weary, for the 
inſtrument ( as I have heard) hath 
ſtood (ti!] for many years. It 15 here 
-onfierable, that any force ts we akett 


| 
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near the center of a whcel ; and there- 
fore though ſuch a ſpiric mighr of it 
ſelt have an agitation , yet it's not 
eaſily conceiva! le how it ſhould hiv 


ſtrength enough ro carry the 4 lice!s 


about with it. And then thic ablur 

dity ot the Auchar: » CItINg this, Wou'd 
make one miſtruſt his miltak- 2: hceur- 

pes It aSa ſtrong argument againit _ 0- 
pern'ins, as it becauſe [ble dil thus 
contrive 11 an Engine, the revol.ition 
of the heavens, and the immovable- 
neſs of the earth, therctore it mult 
needs follow , that *ris the heavens 
whichare moved, and not the earti. 
[i his relation were no trucr than his 
conſequence. 1: had nor bezn worth 
the citing. 


— + W—— CO —— - 
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CAP. AX. 
Of [ubterranerus [amps : ares hftcy.- 


cal relations concermin? thir ags i- 
tion jor many hundred y:ars 1+ 
ther. 


F- Nto this kind of Cliymical cx- 

periments, we may molt proba- 
bly reduce thoſe perjctual Jimps, 
which for many hundred years top; - 
ther have continued burning without 
any new ſupp! in the ſepulchres of 
theAncients, and might (tor ought wc 
know ) have remained ſo for ever. 


All fire, andeſpecially flame, being ot 


an aQive and ſtirring n:ture, it can- 
not therefore ſu!! [iſt without moti- 
on ; whence it ray ſ-em, that this 
great enquiry hath been this way 
accomp liſhed : And thicrcfore 1t will 
be worth our cxa:;nination to learch 
{urther into the particulars that con- 
cern this experiment. Though ir be 
rot ſoproper to the cluct purple of 


this diſcourſ:, which concern 2 


chanical Gronnery' yct the ſubtly 


an 


_—_— 
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and curioſity of it, may abunJantly 
requite the 1mperrinency. 

There are ſundry Authors who 
treat of this Subjettion by the by, and 
in ſome particular j _—_ but none 
that] know of (except Fortwmins Jae , ; . ,.. 
tus ) that hath writ purpoſely any 
ictand Jarge diſcourſe concerning it : "7 
out of whom I ſhall borrow many «t ,.. 
thoſe relations and opinions, which 
may molt naturally conditce to the 
preſent enquiry. 

For 0. tuller underſtanding of this, 
there are theſe particulars to be cx| lat- 


| ned - | 
(1. --!, OF qu 14 (at. 
of 3 CY {at. 
/ 4, A171 ( quomea) kt. 


1. lirlt then, for the .», or that 
there have been ſnch bamys, It may 
be evident from findry plain and 
undeniable teltimones : —__ A: fin 
mention, one of them in 1 Teinptc 
(edicatcd to V.nits; ekich Was: 1- 


ways expolcd to the open vaiather, 


and could never be coniuvme { or cx- 
tnguifhe!!, To him atten the ju tt 
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c1ous JU nnchy., Pancyrollus mentions a 
Lap tound in his time, in the ſepul- 
cher of Tulliz, Cicero's daughter , 
which had continued there for about 
15; 2 years,but was preſently extingui. 
ſhed upon the admiſſion of new air. 
And*®tis commonly r-latcd ofCe ur: x, 
chat in J:f:n1in's time there was ano- 
ther burning lamp found 1n an old wall 
at * Ea /]«, which had remained ſo for 


» above 50 | years, there beinga Cruci- 


fix piacud by it, whence it ſhould ſeem 
that rhey were in uſe allo amongſt 
{ome Chriſtians. 

But more eſpeci:Ily remarkable 1s 
riat rclation celebrated by ſo many 
Authors, conceraing Olybius his 
Iunp, vh.ch had cantinued burning 
tor 15 o years. The ſtory is thus: 
As a rultick was digging the ground 
by Px, he tound an Urn or car- 
then pot. in which there was another 
Urn, and in this leiſer, a lamp cicarly 
DUTMING ; on each (ide of it tere were 
£14'0 other \efſcls, cach oft them full 

1 PUrE 19u0T, the one of gold, the | 
thor of "Sit: LE a0 (1111.6 arlis, (| 


3433.49 
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modo vera poteſi eſſe rs hymia ) jurar, 
auſ6-19 element 1 CF Wo '!Cr 1.108 O11 , 
(faith Marurantins, who had the pol- 
ſſion of theſe things atter they were 
taken up). On the hi._ger ot thels 
, Urns there was this inſcription : 


Plutont ſucrum minis” attino tt fur \_ 
fonotumeſt T 0's h10 4 40A 13 01 bi [ itt EF, 
Namque elements vat wauillt digeſt 
{abore. 
Vaſe ſub hoc mo” L Maiximus Oly- 
bus. 
| Aaſit fecunde wif [ih (pra COVuuy 
| Netwntipritiuma pr. at / tic, 
The leſſer Urn was thus in{cribed - 
Abite h:nc pſrmi f ures ; 
Vos quia wvultis, WVeſtyis cum ocults 
emiſſatiis * 
Abite hinc 2 flro cum Merc 
P: tsfato Cd COA0Ge, 
[Donum hoc Maiximum  Miximin:; 
Olybius 


Plutnnt [arr 191 fait. 


Whreunce vie 123 probably. conje 
cure, that is Was !oine Chymical fe- 
CcIct, 
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cer, Ly wincheht, 14.45 contrived. 

Baptijfte Porte te Is us of another 

[ump burning in an ©14 marble fepul- 
cher, belonging to lone of the anci- 
ent Romans, incloted in 2 glaſs vial, 
ſound 10 his tire, about the year 
1555, the I]: \-{, whichinad been 
buried there bctorc our Siviour's 
coming. 

In the Tomb of Pls the 
14124 Who was liain by [wu imntic 
[rom war, tiertc was t>'1nd ano- 
the bhoOraing 1a np in the yczr of our 
Lor.! 1401. Whence it would ſeem 
t2tic had continucd there tor above 

twothouſand and {ix hundred years : 
and bcing taken out, ut dl remain 
burnimg.notw ichſtanding cither Wind 
CoAvater, Wiih which ſome did ſtrive 
> GULNCNINES;, nor COUlT it be extin- 


h{r1l-mey 111d [pit the liquor 


1:4 it 
[CE c-. THrrs-telts us: of another 
1.1 tie tt continuc buriting for 
Ss, which was tounkd a line 


—— — 
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be: feen in the icpulcher of [7.135 
Reſicroſs, as i. more largely expretled 
in the confetſion of that traternity 
Therc 15 :nother relation of a ccr- 
tain man, wh 0 Upon occaſion digging 
ſomewhat deep in thc ground, did 
meet with '"mething like a door, ha- 
vin2 a wall on each hand cf it; from 
which hiwving ven -11ed rhe earth, he 
forced 0704 ihe door ; 1 -pon this th: rc 
was dil: were 1. fair V rs 36d tt 
wards th: t:ri.... lide of it, the {.atus 
ol- a- man in; 4rmonur, ttring bv 2 
table, leaning upon Sleftarm, and 
holding a ſcepcer in His "0M har, 
witha lamp burming !:ctor- hin 5 the 
floor of this Vaulc beino < contiived, 
thit upon the farſt itep 10to 1, the 
ſtatue won! | erctt it {1 trom its lean- 
ing poſture, upen the lecond ſte 1 
did litr up the icepter to fiiuſe nd 
heflore 2 man COURERPPFO [1 ncar e- 


| nough to cake hol! of- uk L134, che 


ſtatuc did 1irike and 'hioek i405 pecee, 
Such caic wis thuic ze 47 that it 
mia nor be [ton AWAY O01 difcovered. 
Our lctincd Cam lic in Ins ueterap- 
L101 
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tion of Torkshire, ſpcaking of the tomb 
of Conſtentins C/ us, broken un in 
theſe later years,mentions ſuch a lamp 
to be found within it. 

There are ſundry other rclations tc 
this purpolc. {lnoa ad licrrnis att; 
xt, ille tn omnibus fire monuments, 
inventuntur, ( iaith Fuihonas). In 
moſt of the aricicn Monuments there 
is ſome kind of lamp, (though of the 
ordinary fort); 'ut thoie perſons who 
were of greatcit note and wildom,did 
procure fuch as might laft without 
ſupply , for ſo many ages together. 
Pancirellus tells us, that it was uſual 
lor the Nobles amongſt the Romans , 
tOotake ſpecial ca.c in their laſt wills 
that they might have a lamp 1n thei: 
Monuments. And ro this purpolc 
they did uſually give liberty unto 
ſoine oi their [laves on this condition, 
that ilicy ſhould be watchful in main- 
raining and preſerving it. From ai. 
which relations, the tirſt particular oi 
this enquiry, concerning the being or 
cxiſtence of ſuch lamps, may ſuthci: 
ently appear. 

CAT 


Cap. 11. Mechanical Motions. 239 


CA FP; X& 


Several optnions concernin? the nature | 
Ls 


and reaſon of th-ſe perpetual Lamps. 


Here are two opinions to be an- if 
{wered, which do utterly over- 
throw the chief conſequence from Wl 
theſe relations. 
1. Some think that thele lights lo 
often diſcovered in the ancient tombs, 
were not fire or flame, but only ſome 
of thole bright bodies which do uſt: 
ally ſhine in dark places. 
2. Others grant ther co be hre, 
but yet think them to be then firlt 
enkindled by the admiſſion of nev 
air when theſe ſepulchres were opc- 
ned. | 
1. There aredivers todics ( faith 
Ariſtotle ) which ſhine in the dark, us jg 
rotten wood, the ſcales ut foine fill: : 
es, ſtones, the glow worm, the cyes 
of divers creatures. Carday toll; us Gt 
a bird in new Span, called Couropum , 
whoſe whole body is very bright, but 
his eyes almoſt equa! «+ the light «£ 


TT” Rd » 
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a candle, by which alone in adark 
niohrt one may both write and read ; 
By theſe the [»arars ( faith he ) ule to 
cat their feaſting Suppers. 

Ic 15 comm related and belic- 
ved, that a Carbuncle does ſhine in 
the dark like a burning coal, from 
whence it hath its * name. To which 
., Ppurpole there 1s a ſtory in F/ wn, 
t:/-:: of a Storl;, that by a certain woman 
4111. wascured of a broke n thigh, in gra 

ritade to whom, this fowl atecrwaids 
flying by her, di. [-t tail mito her 
$ 114 bright & arbi ncic, which (faith 
lic ) would 11 the nigl:t time ſhineas 
clear aS 1lamp. Dur this and the like 
OI rilations are now pencrally dil- 
be'!ved and IO | by learned men: 
#7 tilt 18Y 10978 (3114/1118 Cl n[t "ſn, hy: l- 
Meat "12 R.e WON HU HIUNENT, {aith 
De pi Rxtiis ae Boot Ja man'very muchskil. 
FR”. eb; ans 4 inquiiite after ſuch matrers; 
nor 15t!1zre any on: of name that cloes 


5 , 
C1908 


: t:.0 1 11,0vn eve-{ight or experience 
a.m thcreal exiſtence of anv gem fo 

WD Fog 

CT!) 31;þGCEos 


S » 22. tave though: tit the i1ght 
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in ancient rombs hath bee't occaſioned 
from lome ſuch bodics u thel-. F rat 
th. re had becn any þ 1 1} 1+ { to "+ 
{cr ve hire 10 long al, ace,'tts Iikely thn 
that the [/r a /i7.5 would hiv known 
the way, w. ow reto keep. t pcrpety- 
allv f. r ti1c1; 5: critiees 

Burt tO tits © PINIO : T m1oHie $6 
replicd, Ti 4t none oft «Cle /\\N 407 ul, 
Or ni2ht- (Fi NINg hudics hive Deen 
obſerved in 1 vo the A. Ent Y pul- 
chres, »nd boa re ths 15a «cer 
imagin r+ conjecture - and th: 1 be- 
ſide's , lome o' tt: (e amp hich en 
taken out burning, an: continued fo 
for a conlideravle {4 ace fierw _ 
As tor the ſuppoled conveniency « 


them, for the Prtperuaning, of t © 


holy tir, am wgtt the Jew, 1 ma 

as well be fearc lelt theſe Should 
have «cc(1 ned their [!olarry. i nio 
which that Nation was fo ſtrongly 


addicted upon every flight occaiion ; 


nor may it een trap, it the pro- 
vidence of God ſhould rather permit 
this tirc ſometimes to g& out, that 
lo by thcir carnelt Oraycets, beiilg 4 

h YET. 
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Lib. II. 
gin renewed [rom heaven, ( as it * 
{omctimes was ) the peoples faith 
might be the b-trer ſtirred up and 
{trengrhned by ſuch frequent miracles. 

>. lt is the opinion of Gutherias , 
thit the 1am ps have not continued 


Daedalus ; 


or, 


[1 (6:447 tor fo long a ſpace as they are 
luppoled in the former relations; 
ic that they were then firlt enfla- 
ni d Ly th. .\ miſſion of new air, or 
i. other occalion, when the ſepul. 
ci, 5 were opencd; as we {cc in thoſe 
ft carthy va: ours of divers lorts, 
\v hich are oftentimes enkindicd 1 into 
a flaciic. And ”tis ſaid, that there arc 
[o1ne Chy mical ways, whereby iron 
may be lo hcared , that being cloſcly 
I:ited in a glafs, it ſhall conſtandl} 
retainthe fire for any ſpace of time, 
thourhic were for a thouſand years 
or more ; at the end ot which, if the 
glats be opened, and the freſh au 

amid, the ir n ſhall bc as red hot 
2s 1: it were newly taken out of the 
fire. 


Put for anfſ ver to this opinion, 'tis 


conhcerable, that {me Urns have had 
inſ{crip- 


| 2. 
| We 


(JA! 'S1 
Some 
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inſcriptions 01 th m, expreſſing that 
the lamps withint/;em were burning, 
w hen they were hrit buried. To 
which my be ad.led the experience 
of hoſe which have continued fo for 
a good {pace afterwards ; whereas the 
inflar13tion or tar in viſcous v2- 
pours,dces preſenily vant. The lamp 
which was found in KG ti e *%+..5-4i4d 
burn clearly white i was tacthi=d mn 
the olals; but that bcino rheok Mn, Was 
preſentl: coteanitited | \s tor rhat 
Chymical r.Iarion, ItEmMay 1atlics lerve 
to prove, that fire my continue fo 
many ages, without contuming any 
ſue). 

Sothat notwithſtanding the oppo- 
ſite opinions, yer "is more probable 
that there have huen ſuch lamps as 
have remained bu 111 ', without any 
' new ſupply. tor many hundred years 
together ; w!.ich was the firft particu- 
lar to be expl und, 

2. Concerning the rcaſon, why the a, /«:. 
' Ancients were fo careful in «+» 
particular, there are divers opintons. 


Some think it to be an cxpreſſion of 
R - che 
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their bclicl, concernin,. the {fouls im 
merr i{1rvatcr It > OEPAILWME (UT Of the 
bouy, a 1dil1-» emOngit th. a ). 4015 
bei vo the Foy '-3 ph cot ite. And 
thorefore they that could not mrocure 
Inch! mp, wercyet cat: (uo tave 
the image and i: prete: tation; of them 
INgias od oN Tarot!  0i71Þ» 
>, 1-15 CONCLVe them ton. by way 
of craritucle rothiofe norm Deities, 
w hc rook the ch FG «nd «< #rody Of 
ther! dead bodies, rrmirn gy! always 
wih i! cminther lots and were 
thercto;c cited /.: mow 
Othcrs are ol ovimon, that thee 
lamp. were only inn to inake 
their ſcpulchres moic plcalani and 
lghtfome, that they might not {erm 
to be t1ypriſoncd in a. dilmal anc un: 
comtortai le place. J ruc noe, the 
dead lody cannot b Ien' bic ot the 
light. no inore could nt of 1t> wan of 
burial, \ctthe fame tottinct which did 
EXILE It tO Thie dune ot one, 1d allo 
occaſion it:c other. 
Lriitn; conch des thts invent Cl- 


a 43.5. ſtometo have a double ond: ro”. 


(181A F | 


if 
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litick, for the diſtinction of fuck ax 
were tgyy born, in whole Mony 
mcnes.n:y-they. were cules; 2:.\'s 
F1: *f. [Q prclerve th Do !v and [ou 
from darkacts ; for it was a Go. mon 
Opimgn 1 Gcnpit them, that rhe foul; 
allou cre much conveilent ou the! 
places where the budies vw ere titted. 


C AF. Atl. 


8 1 | 4 F F 7 
1 hc 0m {HE rO09 161 Conttre tit +. 1 $#1e 


©, prcateſt di*1culty of this en--:5, 
> ry dorh confiit 1 ths fic 


particulir, CONC! Nang the 1i1-.MEr 
how o1 by wr pottile mean: "1 
ſuch [PC PS UTRY SETRar fil) be contri” '. 

For the dil 4 ay hy oft: which, rien 
are two things whe more <op.ciall; 
Coniiderc ]. 

i. [he-nutt or wick, which 7 
2dd.ninter ting tie tame 

7 [7 +. (-\ |. \\ | Ts 114i (}Q). {1 
jt 
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For the hrl?, it 15 generally granted 
that there are divers ſubſtances which 
will;ciain tir wiitioutconluming:fuch 
is that Mincral which they call the 
Salamand.rs-wool, faih our learncd 
*. Bum. I [ervxratu nw > 1/08 Sala 

JTECIV.S 3; 20 "um, fauh1 t-.1rh;0m's 
Er. ini * Wecker from his own 
k:10+\ !:0.; 1thrms the lame of P/:»/- 
:.,»;, that being form«d into the 
iikeneſs of a wack, will adminitter 
tothe flaince, and yet not conſume 1t 
{cIf. Cf this nature likewiſe was that 
which the Ancients did call 7m 
!TumM, OT Ab. [tn . of this thev 
were wont to make garments that 
were not deltroyed, bt purificd ly 
fire ; and whereas the: {pets or foul- 
neſs of other Coaths a'cy ſhud ont , 
In thele they Were: 1/15! turmnta- 
way. The bodies of the ancient ..ings 
were wrappecuinl.chouments when 
they ware plu in the tunvrar pile, 
rhat their athes + 1; he bo rherein re: 
ſerve, without the ruxture ©. 4 
ny othcr-ihe Mitrriun ©.-11em 
WEre Nui rom any {ol or vVeat! 


! 
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ble, as other textils, but from a ſtone 
called Amrwmntys, which being brui- 
{ed y a hammar, and its eaithy na- 
ture ſhaken out, retains certain h4iry 
ſubſtances, which may be {prin 2-4 
woven as hemp or flax, Pr {rs, 
that tor ihe previentfiincls tir, it dif 
al:nolt equaithe price s: pearts.. 12.15; 
cirolls) telis 15 SIFF WIS YEE: Fre, 
and eitcerned Precio. in. anticnt 
times; bur now. 15 34-6 45nd coy 
known nant DCC. 41 BI3 £9 } FS. 33h 
reckons it aineng' the! ny thor 
loft. But L. /": vi ati: rs; Fe Tritt 
often ſeen wieks made tt it ot 2, 
and the ſame matcer woven to any 
kin at L-v4m which was wlcant.l] 
by bei burnt in the tice 

'Tis' probable trom uicle v2: 1545 
re:ation+, that thicre was loyal 
ſorts of- 1, feme of a more p:ecius;), 
others of -2 bafer- kind, ih was 
found ia C1771, the deferts ot 1 4 rt, 
and a ccrt.inr Province of Ai this 
betns common in fone parts of 7? 
/- Þut 35 t0.fhort any. oritiiy.” tf 


IE CinR t Þe fpiurmoa thro 
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therefore is uſcful only for the wicks 
of pcrpernal lainps, ſurt': Brtins de 
Boor. Some of this, or very like it, 1 
have upon enquiry latcly procured 
and experimented. But whether it 
be the fione 456 //1;, or only Plume 

allum, I cannurt certainly athrm. For 
it leems they arc both lo very like 

as to be commontz _— | lor £ne ano 
ther (faith the fame Aithor ). How- 
eve , ir docStiuly agice 1n this comn- 
Mou quality alc it: od unto both, of be- 
ir C0 i bultile, and got con fumable 
by Ye: Fu ict there is this moon 
Venunie thatit doth contract fo much 
tulvinous Mattci livin the earthy 
Parts Of thc 0, |, ( tho! TUE 1S was tr\ 

£d with foine of te vurclt 0], which 
(Gordinaty tobetoight) chat in a ve- 
ry few CS 1t d.d chiouk ind cxtin 
guiſR the tj ee Tic may poſſibly 


bi {ume Ch ns; «| v.2Y 10-to [DING 


p 


| : f 1 
| defect tc this oy, thut i fhiail rot 
Lond 1NCO @ C077 TEEELCC, 
1 
V\ CLE LH L A "LET IC [ ] 
BY uF+ 
10 £ IG] CIH3'ICi 1! 14Y 
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in Camphire, and ſvine oiher bit! 
minous ſubltances. \nd 1t 15 pro a 
ble chat mot oO! the ancient lamps 
werc of this {11}, b-caule the exacteit 
relations (to my 1ememorance?) do 
nor mention any hit have been tound 
with fuch wicks. 

Put herein wi] conlilt the greateſt 
di feuly, ro fink out whit invention 
there m p'"t be tor their duration, 
Concermog which there are ſundry 


opts. 
Maint 4 / »fpe king of that Lamp 
in one 9t--ic. Heathen + cinp'.s5,, 


thin, thit it miohcenter be Cyc (1 
Mayic!., the DBc::i! thinking thre 
by tO proinote the worſhip aid c 
(ic of that Idol to which it was 
dedicated, orclicrthatithearto inn 
mignt make If Of forme fuck nz tet) 
al, -aS the ttone 4977) wth i be 
NT Once enkindic |, will biro with 
01; b-1ng conſumed. As viſhe (tt 
he ) h.ve contrived 2 preat 

der in appettan'c, from the mituras 
Virtue of anc. o {long Mating. a; 


fo-umage fi ntohaingy int: 
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reaſon of two load-ſtones, the one be. 
ing placed in the Ceiling, the other in 
the flor. 

Ocher: are of opinion, that this may 
bc e te&cd in a hollow veſſel, exact. 
ly lutcd or {topped up in ail the vents 
ot it. And ther, it a lainp be ſup. 
poſed ro burn in it, but for the laſt 


moment ot time, ir inuſt continue fo | 


always, or el{c there would be a / "i 
114, Which nature 15 not capable of ; It 
Vou as': how it ſhall be nouriſhed ? its 
anſ{wered,that the oyl of it being turn- 
oc into {mozkand vapours, will again 
\, convertcd into its former nature; 
tor otberwiſe, 1t it ſhould remain 
rarched in fo thin a ſul{tance, then 
there would not 5x room e:10ugh tor 
that tumc which muſt ſucceed it ; and 
!) onthe ther ſ.J-, there might be 
ome dicoer of the P:uctrattn of bo- 
dies, Wiich nature doth as much ab- 
hor. fo preveit both which, as 
It 5» in_ tle Cimmicil circulations, 
where the la ne body i oftentimes 
turned tron liquor into vapour, and 
Irom - Vepour 1 f 


SY . L-2Y OE "'%. x . 
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nthis experiment, the ſame ot hv 
Metur . : 2Mmo fume, and thar time 
ſha.i a . 25.4 c oOmvert tato ol. - bras 


provided, thiac thi:'; ovi which nu 


| 1967 » tl; lamny, DC I 1463) JETS Of! [0 


Coo ant remGfions a: uritin.:. t 


ma fowly :yanror=tc, 2nd { Fore 
wil tether ore leffure tor 1:1Te to 
pert<ct ehefe crc ON, tk 'r)1ng 
rowh cncommivacice, re 1 :withe 
mths vel Fe; wager #5; 


ways Lupplict! vith- -utt-ot NOU - 
Tifhmen  Thiruhicrwi ting in 


the [lc Nel, CONN iN 1 mlats vial, 


mentioned by 72 -\r ': 1 15th 1ght 
to be made aftrer form iuch tz nt eT AS 
this. 

(Ythers conceive it mof:il'e to exe 


tract foch an ovi cu 6 e.*-ne- 
rals, w inch ſhall tor a i. frat fr ve 
C6] non ith the Haro! 2th =" 
F&'Y lirthe Gi - 10; CHIC b- -1 | 
lub(tance; - To. whictt 1 / 
the\ ) it Many » Of VEE 1 t $422 
Qtuous:- humbir; cor 


EPR + 9a 1 4 
MO IFLITC- Ci ITATT}TIELU, 


tic, 16 Might be corn: 
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( perhaps for ever, or at leaſt ) for ma- 
ny ages together, without buing con- 
ſumed. bor it gc! it felt (as experi. 
ence ſhews) be ſo untamcable by the 
fire, that aſter many mceltionps, and vi- 
olent heats, it does Icaice dim:aiſh; 
"us probable then, that being difJlved 
into an ovlie ſubſtance, i: might tor 
inany hundred years together contt 
nuc burning. 

There isa lit. | Chymical diſcourſe, 
to Prove that C71 and Thumm ;t 15 
to be matle by art : the Author ot 
this Lreatile a Hrms that place, Ve n.6, 
17. where Go tells Noah, A winaon 
{b Th thou make 144 thy WH. ©, to he Very 
unhtly rendered in our Tranſlation a 
window, becauſe the Oiiyinal word 
"Ix ligmities properly fplenior or 
light; and then butides, the air being 
at that tnne ſo cxcremely varkne 
With the clouds of that cxceſſive rain, 
a windy could be bt of very Intle 
ul. mm regud of lon, unicls there 
wire foie other heip tor it; from 
whcnce he comectures 11:33 both this 
IDendor, and fo likewile the Urim 


ati 
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and 7 hmmm, were artificial Chymi 
cal preparations of liyht,an{wwrable to 
the! fubterrancous lamps ; Or 11 Tis, 
own phraſe, it hath 7 1wverſal /p 7:1 


/ 


Ax 6 1/8 4 0) till 17 14,0 q 


hath morc cx (tly Garcknd Into the 
[uvrilees of this enquiry) thit tire 
docs not need any hutrour for the 
nounihment of it, but only to de- 
tain it from flying upwards. For bc- 
Ing it ſelt on. of the Chict cements 
(laith he out of //- 7 fy) It were 
ablurd ro think that it covi.! ro Lb 
ſit withour ſomething to teed it. As 
tor that iubltance which is conlumed 
by it, this cannor bc laid ro torment or 
preſerve tiic fame fire, but nly too 
ncrate new. For the. tertur on er 
ſtanding of this, ve mult. orice, 
that there mai be @ three! Id Pro 
portion berwixt line, and the t mou 
Or Maricr ot Ether tlic! rnour 
docs cacied the ſtrong rot the fire, 
Ol ths re dgaoacs UN Uu-41 | - 
mour ; and ac 12.0 DOthÞ 1 wy 
the flame dorh proten:: vant, 4 


w# 4 


De {1 
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cle laſtly, they may be back equal 
In the 17 vireues, ( 45 it is Letwixt the 
rai mo iſtnre and natur.] 3 abs u 
livino creat Fc 5 ind then nanher 
th- 3c. overccinc or ucltroy he 0- 
t! cr. 

]Thofe at 1c” limp of {och 10Ng 


Ouran (E-4 thi lager kind. tor 
BW, Lec Ef.;0 Atialltics Of NCar: or 
CGH 1, dr vitcls Of 14GHTUTE 17: 0:45 ambl- 


CTOT--a1F- 44444 Ito THC C jUality of 
Pro xenon Lerwixe them nd make 
voce thorn 7 15:2: the other; there: 
tore 10 Prevent ti.. the Ancients 
C1 Fuctack iamps 1 1c:ric caverns 
Of the conth, cr elole morunents: 

Q hence 1511, that at the opening 
1 1 tice, they ond New air UN- 

TtHelomped3.s if, * _ 's ſo great 
13-4} equa: ' CWixt the lime and 
Ell. ovH,-that-it-18 cently cxtin” 
TLV <. 

Pitt fall che greatelt Lenny [C- 
mins how to make anv ſuch exalt 
P1-poition berwixt an unctuous hu- 
myur, and ſuch anatthve quality, as 
the hcat of fire ; or this cquality be- 


0g 
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ing, made, it is yet a turther difficul- 
ty how it ity be prefer” ti. To 
which purp:iic, Lreetws thinks 1 
poſſible to ext: act an infl; able o, | 
' trom the ſtone Abe ſtus, 4 1141 X or 
the metal Cold, whi ': bocing of the 
ſame pu and homog” IMNOYUS At 
with {ole bodies, '!ball tbe fo [70 
purtioned unto the hit of tre, that 
t cannor be contumed by «, yt be- 
ng ONce inflamed [ho1!d CORLLMUP O07 
' many ages, without any letiiible dinu 


nution. 
If it beinthe power of Com 
to perlorm ſuch ſtrange orvots 55 


are coinmonly CXPCrime:ec in ha 
which they call 1:41 199 (ual; 1 I NNne 
| [cruple oft which ſhall give £ louder 
blow, and] be of greater foros: 11 ot 
cent, than halt a pound of ordin«y 
Gunpowder in aleemt 3 why mas 16 
not be as fealible by the fame art to cx 
tract ſuch an 0 a5 15 here enquired 
aſter ; ſince it mult nccds be inore 
difficult to make 2 tire which of 
own inclinition ſhall tend 5 4g 
wards. thin to contiive fuch an un 
Ctuous 
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ctuous liquor, wherein fire ſhall be 
maintained for many years without 
any new ſuppl; ? 

Thus have I brieflv ſet down the re. 
Jations and opinions of divers learned 
men concerning theſe perpetual 
lamps ; ot w hich, thourh there have 
been ſo m in\ "85-TR kin!s and ſcveral 
ways to make them ( lome being a- 
ble to refit any violence of weathers, 
others being <afily extinguiſhed by a- 

ny little altera:ion of the air ; ſome 
buing inil doſed 1 und about w thin 
claſs othe's being open); yet now 
they are all of them urterl\ -1crithed 
atincno't the other rumes o time; 
and ihole who arc molt verſcd in the 
{carch after them, have only recove- 
r:d (\uch d1rk comectures, trom which 
a inan cannot clearly reduce any evi: 
cent prin-19vle that may cncourage 
him toa particular trial. 
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CAP. NHE 


Conc: rnins ſeveral attempts of contri- 
I1ng a perpetunt motion by Blaonetical 
UITIUCS, - 

H E ſecond way whereby the 

making ot a perpetual motion 
hath been attempted,is by Magnetical 
virtues ; which arc not without ſome 
ſtrong probabilities of proving effe- 
tual tro this purpoſe : eſpecially 
when we conſider, that the heavenly 
revolutions, ( being as the firlt pat- 
crn imitated and aimed at in theſc 
attempts) arcall of them pertormed 
by the help of theſe qualitics. This 
great Otb of carth, and all the other 

Planets bcing but as ſo many Mag- 

netical Globes endowed with ſuch 

various and continual motions, as 
may be moſt agreable ro the pur- 
poles for which they were intended. 

And theretore molt of che Authors 

who treat concerring this invention, 

do agrce, thar the likeliett way to et- 
fe&t it, 15 by thele Kind of qualities. 
>) Ic 
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Ic was t':1c 9pinion of Per. Peri v2 737 ' 
ID an] ture 1s an cx is pretende.! t: 
it 10-6-:11;201s; A; 1 YOU. Pc 
11). Thata Ma: mt GL < or 1c 
cla, be in 11-!:ily placed upon 15 
ks poles, os © i401 <li have a CCliftant 
1Otat oi, Ike the diumnal motion © 
the cart't, But thts 5 COM 'ON1) PX. 
Pluded, as Leins againit all exper: 
C1ICC. 
Other, thin.. it poſſivle, [5 tO CON- 
tive kveral proces of ttecl, and a 
loaditone, that by their continu: 
attract v:1 and Cos of one anc- 
wer, they May Mile a perpctual rc- 
voy un ut a wheel; Ot this OPIN 


” 3 Aol 4X4 deft Fs Pee, Pereoy mts , 
as | GULOE Antomns ac Fax: 
22 bir I) 0-4-4 ty, Who was: more 
CE EC: Vet ied 4*-Nagnerical -cxpc- 
NL, COnciudes itio bea vain and 
cv. 
'# all helc me Of 1N- 
rr fot Tikely, whierem 
C2 » 4317 | l, 4 it {Þ all 


It--ON : FEE: and pane, 4 
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ſ{cends near to the loxditone, may be 
contrived to tall dev n through {oOmc 
hule in the plane, and lo to 1ct':n 
ui:to the P.aACC from whence at trit 
it began to move; an! being there , 
the loaultone will again attrict It 
upwards, till coming to this hole, it 
will fali ſou n 192101: 4nd (1) th [110+ 
LLON w:ll NT PCcIotuil, 4% M:\ [c 
INV1E Calily cM eryalie 35h COTA 


FY.f Lo ( 
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Suppoſe the lo:d{tone to be repre- 
{untcd at 41?, which though it have 
not ſtrength enough to attract the bu). 
It C, directly tiom the ground, yet 
may &0 ii by thc help ot the plane 7 ]. 
Now wheon the bullet 1s come to the 
ro? of this plane, 5s own gravity 
( whit, luppoſed to excecd the 
Bicnoth a the lacitone) will make 
It (aj ano tir bole at E: and thc 
FOUICC ICICI ESIN this fall, will carry 
it wr tch 1violence unto the othe! 
endu of ti:1S at N, tlie 18 wall Open the 
ro oe ich isthere made lorit, and 

NS TCHHPAWT L 2054 {] ut it : lothi: 
Fe bee (28; af the firlt) THI 14 


7! LE 3 oe” [ | "W-L-2kk, Je I\NCC i Was arti 
\ ' Iz * | 

Ge nl.ovmmdy muſtmore per: 

[56.500 4 

Fi 


"Fr Uiit> 1QvVention M 
(1.1 Fronsg probability, 
V particulars which 


Y 5+ :41/;}Crent,: For, 
= of {icel- muſt -fir;; 
NY (ONT ects fevoral poles, 
0-44 tore cal be lieele or no at- 
ti. CtiGiii lt, SuppolecC in the {iccl 
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to be anſivcrable unto in the fone, 
and ro /;; In the attraction, C 2) mult 
always b.:Iirccted anfwerivleto 7/1, 
and fo thc notion will | emmore ditt- 
cult, by realon chere can be no rotati- 
on or turning ronnd of the | vile, bt 
te muſt (ide up with the line 22, an- 
{werable rothe axis ./ /.. 

2. In its fal! trom - tO4, which 
15 motns il ', and procecds 
trom its gravity, ire mult needs 
be a rotation of it, and fo ?tis ods 
bur it happens wrong in the 1ife, i146 
polcs in the bul'ct being noi 1n they 
ſame direction to thole 1n \then nn; 
and it in ts reflux ic ſhould to t.!! 
Our, that [) {could be directed io- 
wards |}, i:ic:e ſhould be rather a 
flight than £.natry ton, line thulc 
two cnds do 77 . and nog Craw one 
another. 

3 :{ che load:tone A Þ, have ly 
mui itrengt! rhatit can wgtrack thy 
Dullee in F, wikn it 1s Bot turnagd 
round, but does only fide upon ts 
plane, whereas i SOWN gravity WO ne 
roul it dowmyar-!s ; then ic ise vide 

C2 Ad 'o 
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ches much ncarcr. 


would nut fall down tr 


FB, 


but aſcend to thi: 
quently ceaſe its motion. 
loadſtone be of torce enough to draw 
the builet cu the plane, a 


ſu Tcient to ahi 


EB. 
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Cal c\ Perimio nts, 
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(t6ne, 


t thy 
then nwit the Rrenovh ef 1t {ih 


tt 1ene 


tOit ſeit, wen ir is fo mee 
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the ſphere of this activity and ſtronptl 
woul | be loincrealod wn 
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I Or11 tie 

ay Ac 
EY 14:; 
Y/ + IC! 


Men it aphr 
that nt would pr 
need the aſſiſtance of 1';e pling, br 
would draw it ir inc nel, 
without tnar he 
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be ſuppol.d ſo nnwc1 two cxcend 
ſtrenoth ot the Vaoner, 
draw 1t corey whin it 
then wil itn: ! = 4! 
bullet ur te pil 
iu'thit 0 


\) 1 
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haps hereattcr it may bc contrived 
from them. 


Th: / EN //' prov it; { 4 f "8 if j, 
C tins Al m'0M ['} / E { bd 
A T [ov rh: / (/} {1% Ee: 
£ 


H = third way wheroby the ni 

Jang a prrpetval motion bath 

been attempt), 1s by the natural 

attetionot oiuavuny ; whom hea 

nels of ſeveral bo {ics 1, 1» coitiived, 

that the ſame motion wincitthvy give 

intheir deſcent, mov be able to Carty 
them up again. 

Put among tic 1) ſibility of 2ny 
[ich invention, It 1541's obye*ted ty 
Coy.1a;, All lublunary bodies ha''e a 
Giro} 1nomnon hither of al.ent or 4t0- 
ſcent; which, becaulcr dous reter t5 
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pPecual, bout mule rods eat 
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> Urtived atthe plicc unto wlnici,; 
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that there is no natural motion of 
any particular heavy body, w hich is 

rpetual; yet it doth not huider 
bo thar it is poſſible from them to 
contrive ſuch an artificial revolution 
as ſhall conſtantly be thc cauſe ot it 
ſelf. 

Thole bodies which may be ſer- 
viceable to this purpoſe, are diltin- 
guiſhable into two kinds. 

1. Solid and conſutcnt, as weights 
of mcral or the like. 

2. Fluid or ſliding, 2s water, ſand, 
&C. 

Both theſe ways have been attem- 
pted by many, though with very lit. 
tle or no ſucceſs. OrÞber mens con- 
jeftures in this kind you may fee ſet 


| down by Civers Authors. It would be 


to0 tedious to Teprat them over, or 
{ct foith their draughts. I ſhall on- 


ly mention two new ones, which (it 


I am not over parcial ) ſeem alto- 
gether as probable as any of thelc 
kinds that have bcen yet inventcd , 
and ti!l experience had diſcoverct 
Ls © Hz , , - , K 
Llicir det and infufhiciency,l did cc 
tainly 
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tainly conclude them to be infallible. 

The tirſt of tiicle Comrivances was 
by ſolid werghts being placed in ſome 
hollow wheel or ſphere, unto which 
they ſhould 2ive a perperual revolu- 
tion. For ( a5 the Philoſopher hath 
largely proved ) only a circular mo- 
tion can properly be perpetual. 

Bur for the bctrer conceiving of this 
invention, it 4i5 requiſite that we 
rightly underitard ſome principles in 
Tyrochilicks, or the Art of Wheel-in- 
{truments: As chiefly, the relation be- 
twixt the p:rts of a wheel, and thoſe 
of a Baliance ; the ſeveral proportions 
in the Semidiameter of a wheel being 
an{wcrable tothe ſides in a Ballance, 
where the weight is multiplied ac- 


cording, to its diſtance trom the cen- 


cr 


Thus 
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Thus fupynoic the cence to: [42.21 4 
A, and the Diaawecr of the v be! |. 
DC, to be d:videl into e; ral pris [ 
(as 15 here cxo1e fled ) it 15 evident ac i! 
co: INT to the lonmer gro:ind, th: i! 
0 1- 20Uung tf, wul beeqrponderat. t! 
to-1v4e FP wind it B, becauſe there 1 'F 
(161.4 Prcforton berwiexe ther {-- P 
EST, :Ircsrominc Crenter.:And - 

"C1: - bv kethcer. or nn» \ 
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thanc, vet tr 15 does not at a ll concern 
the he. viocls ; or tho the 44] 
C..W CTC place Miu ITRHEG 613: 
1s at E,- of lower « cr EF. ver: woutd: | 
Qill retain tf) « Finnie «eght bln 
hal at#-; bat Lhe Uhm \ |» 
15s the nature Oi al! hciny todicsY de 
tend do xi aards by a ttratone Tin: 
So that tiivir ſeveral o14\ tes are 10 
bt: 11G | Ca! y -11 'f 211 (| the hin. 
IEC a1] Sommianicet, winwmnn duct. 
ly ett betow oral.ove then, Thus 
when lum tot, Shu be moved 
Celtic to Gor #1, it will loic © of its 
former LL exvinels, an! be <qually pon- 
dcrou as if it were places inthe bal- 
lance &' the number g; ant if we fup- 
Poſe it to {ruated ar{or A; men 
the weigh oO! it wil ie wholly npon 
the Centr, ind no. 231 el contucrto 
the motion of the wheel on cuilicr 
(ide. So that the ſtrat hi lies which 
Pt'5 tht mk thc Jiviliows « | the O14 
nicer. raoyferveto tmethingt..c ha 
vin-'s of any weroke inns cord 
Futons. 
3 hetu rhinos ihrevohly confdured, 
I 


it ſeems very poſſible and calic for a 
man to contrive the plummets ot a 
wheel, that they inay be always hea- 
vicr in their fall, than in their aſcent, 
| and fo conſequently that they ſhould 
give a perpetual motion to the wheel 
at ſelf : Since it 15 impoſlible for 
that to remain u noved, as long as 
one fide 1n it is heavier than the o- 
ther. 

For the performance oi this, th: 
weights mult be ſo ordered, 1. Chat 
in their delcent they may [1] trom the 
Center, and in their aſcent may riſc 
nearer tOit. 2. That thc ti of each 

lummct may begin the motion of 
that which ſhould luccecd it As in 
this tollowing Diagram. 


\\ her. 
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\V here there are 16 plummets, $ 
11 the inward circle, and as many in 
the outward, ( the equality being 
to ariſe tro; their ſituation, it 1s 
therctore molt convenient that the 
numbcr of them be even }. The eight 
jnward p{nmnimncts arc luppoled ro be 
in themielves fo much heavier than 
the other, that in the wheel] they may 
be of <cqual weight with theſe a- 
bove them, and thenthe lall of tnele 
will be. ot tlufficicat torce to bring 

Jown 


2 


/ 
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down the oth:cr. I or eximple, i he 
outward” be eich ot-1heimn + or i 
tho: ric SYAYCTELE EYE if OT 5 b. | 1 F; > 


CULA UG 14 diftant from the center 5 ot 
thetc p..u15, wWhecot ro nvwad is 


but 4. Fich pi of tit weights 
ſhould Ic JON (00 TOUSING 'Y 4 UHC 
ſtring or ch.um, whH.ch nuitve faſt ed 
about the mic ):orwixt the bully 
and the center of i! it lummetw Biel 
Is to full tirlt, and atihe ropot the 
Gthicr. | 

\\ hon theſe builets 1iniher Cefecnt 
arc attlicir ftarchoit diftance from tic 
center of the whoci, then ſhail they 
b-. fopped, and rclt on. the pm; 
placed to hat Put <-: anon the: 
11 1g thee tiivic be othice. pins to 
keen them in {oomvertint poſtur: 
1m? ©:9* rc hrom the cerer leſt a; 
DIOXCnt” tro: Dear: unt's 17; thc 
Uiorety become aunt to fl Hi; whicn 
ISG (1.4! t CiWiiic 44) C top of the "US 


* fd of 1 
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hy 4: tallredound to the fume 
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cticet. By { © an engine it ſeems 
very probul!t.. thata man may pro- 
CUCE 4 PTP 21 19ti9n, 1 he diltance 
ot the plunmc:s trum the center 1n- 
creaſing ther veighe on one fide ; 
ind then bing tycd to oc another , 
CazH0g a © a!tant fizcceflion intheir 
RENTAL 
[ut now, v Tp MN ex;x1ience | have 
(ound thts 1 1 inflijacious ; and the 
1Calon mey Ft icntiy appear by a 
Culation of the howincls of cach 


lum: ct according F [() T2 (cveral (o1- 
fuations : wv hich m: by calily Le done by | 
hule perpenuiculiys that cut the dia- ' 


acter, (as was betore explained, and 
5 hiere eXPre' el in hive by the plum- 
metsonthe f.oning {le ), From 
{ſuch a Calc ulition 1 4 oy 20 evident, 


| 
that both 1th< 1:0 > hee will 
equi onerate, «  nſequently 
thar che fuppolei inc; tt; hence 
Y , 

the motion ſhout; 7 yd ys but 
Fnagin:try. at oo; 59th; Qa-the 
» . ' % o ' 
delcendtiio fie; tidy. t5 00-CAacn 
EE 4 EE: SI 
UELINLLNEYS Ls d \ 4 | WI Y 
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ameter of the wheel to be divided into 
ewenty parts, and each of thoſe ſub- 
divided into tour ). 


The 1vara 


The outwvard 


plummets plummet s«. 
- | SO 
2g Foun 7 "org 
F2 
7 O | 3 J 


On the aſcending fide the weights 
are tobe reckoned according to thele 
degrees, 


{ he outward. The wnwara. 


F-2: 4 T3 
". © 7 © 
9 o3 1) ſum \ 11 he fun. 
53Y 21 2 1\. 1y 
%O © ) 
The ſum of which laſt num- 


bts 15 equal with the former, and 
therefore both the ſides of ſich a 
wheel, in this ſituation will cqui- 
Ponderate. [ 
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down the other at B, and then the de- 
{cending ſide will be heavier than the 
other. 

For anſ{wer to this, it is conlidera- 
ble, 

1. That theſe bullets towards the 
top of the wheel, cannot deſcend till 
they come to a certain kind of incli- 
nation. 

2. That any lower bullet hanging 
upon the other above it, to pull it 
down, mult be conceived, as if the 
w—_ of it were in that point where 
its ſtring rouchesthe upper ; at which 
point this bullet will be of leſs heavi- 
neſs in reſpect of the wheel, than it it 
did reſt in itsown place : So that both 
the ſides of it in any kind of (ituation 


may equipondcate. 


If it be objected, That the plum- 
met A ſhould be contrived to pull 
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CAP. XV- | 

_ Of compoſing a perpetual motion by fiurd (th 
weights, Concernmny Archimedes hes 20 
water-ſcrewm, Th: oreat probability of ' 6g 
accompliſhing th:s enquiry by the help yn 

of that = ith the fallibleneſs of it of 


upon experiment. | cq 


Hat which I ſhall mention as the pu 
laſt way,for the trial of this ex | 
periment, 15 by contriving it in ſome 1 {; 
warter-inſtrument; which way ſcem {/, 
altogether as probable and cake as |} « 
any of the reſt, becauſe that element jj; 
by reaſon of its fluid and ſubril na- | 
turc ( whereby of its own accord it {| 
ſearches out the lower and more nar- | 
row paſſapes ) may be molt pliable to je 
the mind of the Artificer. Now the þ; 
uſual means for the aſcent of water, <@ 
15 either by Sucters or Forcers, Or lome- me 
thing equivalent thercunto ; Neither 
of which may be convenicntly applicd þy 
unto ſucha work as this, becauſe there yy 
15 required unto each of them ſo much 
or more {trengeh, as may be _— m 


= 
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ble to the full weight of the water that 


'isto be drawn up; an then beſides, 


they move for the molt part by firs 
and ſnatches, ſo that it is not ealily 
conceivable, how they ſhould conduce 
unto ſuch a motion, which by reaſan 
of its perpetuity muſt be regular and 
cqual, 

But amongſ(t all other ways to this 
purpoſe, that invention of Archime- 
des 15 incomparably the belt, whick is 
uſually called Cochles, or the Water- 
ſcrew, being framed by the Helical 
evolution of a cavity about the Cy- 
linder. We have not any diſcourſe 
from the Author himlelt concerning 
it, Nor 1s it certain whether he ever 
writ any thing to this purpoſe. But 
if he did, yet as the myury of time 
hath deprived us of many other his ex 
cellent works, ſo likewiſc of thus, a- 
monplt the relt. 


275 


Athenens ſpeaking of that great ſhip » 
built by Hero, in the framing ot 


which there were 300 Carpenters 
employed for a year together, bel:dc, 
many other hirclings tor carriages, 
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Daedalus; or, Lib.ll. 
and ſ{uch ſervile works, -mentions this 
inſtrument, as being inſtead of a pump 
for that vaſt ſhip; by the help of 
which, cne man might eaſily and 
ſpcedily drain out the water, though 
it were very deep. 

D:odorus S:culus ſpeaking of this 
engine, tells us, that Arch:m des 1n- 
vented it when he was in Evypr, 
and that it was uſed in that Coun- 
try for the draining thoſe pits and 
lower grounds, whence the waters of 
Nius could not return, $:\:7:7:4 
9 27A. 78  FLIL xx9 1T5;/5:>.(laith 
the ſameAuthor).t being an engine ſo 
ingenious and artificial , as cannot 
be ſufficiently expreſſed or commen- 
ded. And fo (it ſhould ſeem) the 
Smith in M:{/ain conceived it to be, 
who having without any teaching or 
information found it out, and there- 
fore thinking himſelf to be the firſt 
inventor, fell mad with the meer joy 
of ir. 

The nature and manner of making 
this, is wore largely handled by /-:- 


IY,AUINS, 
The 
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The Figure of it is aſter this manner. 
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| Where you ſee there is a Cylinder 
' A 4, and a fpiral cavity or pipe twi- 
ning about it,according to equal revo- 

' Tutions B B, The axis nd centers 
of its motions are at the points C D, 
upon which being wwe? 52> will ſa 
happen that the ſame part of the pipe 
which was now lowermolt, will pre- 
lently become higher , lo that the 
water does aſcend by deſcending ; a- 

| Iceniling in compariſon to the whole 
in{trument, and deſcending in rel. t 

" | ot 


- 
= 
-” 
= 
= 
# 
_ 
= 


- 
- 
=— 


_— 
= 
_ 


Coma 'F 5 


Daedalus ; or , Lib. Il. 


of its ſeveral parts. This being one 
o: the ſtrangeſt wonders amongſt 
tho'c many, wherein theſe Mathema- 
tical arts do aLound, that a heavy 
body ſhould rife by talling down; and 
the farther it paſſes by its own natu- 


ral ;notion of deſccnt,by ſomuch high- 


er ſtill ſhall it aſcend ; which though 
it ſeem ſo evidently to contradit all 


reaſon and Philoſophy ; yet in this in- | 


ſtrument it may be manifeſted both 
by dcmonſtration and ſenſe. 


This pipe or cavity for the matter. 


of it, cannot eaſily be made of metal, 
by reaſon of its often turnings ; bur 
for trial, there might be fob a Ca- 
vit\., cut in acolumnof wood, and 


atterwards covered over with tin_ 


þ1-tc. 
; For the form and manner of a- 
king this ſcrew, //1rruwinus does pic 
iaite theſe two rules : | 
1. That there muſt bc an cqual!- 
iy obſerved betwixe the breadth ot 
ihe pipe, and the diſtance of its ic- 
vcral circumvolutions. 
2 Thartherc mult be ſuch a pro: 
PCrt20? 
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| portion betwixt the length of the in- 
| 1trument, and its elevation, as is an- 
{werable to the Pythazorical Tr1207. 
If the Hypotenuſal, or Screw be 5,the 
perpendicular or elevation mult be ;, 
and the balls 4. 

However ( with his leave) neither 
of thele proportions are generally nc- 
celſary, but ſhould be varicd accord- 
1ng to other circumſtances, As tor the 
breadth of the pipe in reſpect ot its re- 
volurions, it is left at liberty, and 
may be contrived according to the 
quantity of water which it ſhould con- 
tain. The chief thing to be conlidered 
is the obliquity or cloſeneſs of rheſe 
circumvolutions. For the nearer they 
are unto one another, the higher may 
the inſtrument be ereQted ; there being 
no other guide for its true elevation 
but this. 

And becauſe the rigat underſtand- 
ing of this particular 1s one of the 
principal matters that . concern the 
uſe ot- this engine, theretors I ſhall 
endeavour with brevity and perſpt- 
culty to Cxplain if. The tirlt thing 

oof ro 
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to be inquired after, is what kind of 


inclination theſe Helical revolutions 


of the Cylinder have nnto the Hori-. 


zon ; which may be thus found out. 


Pg: 


Let A B repreſent a Cylinder with 
two pR_ revolutions in it; unto 
whic 
line C D is equal] : the baſis D E be- 
ing ſuppoſcd to be double unto the 
compaſs or circumference of the 
Cy iinder. Now it is certain that the 
angle CED, is the ſame with that 
by-which the revolutions on the Cy- 
I:nder are framed ; and that the line 
E ©, in comperiſon to the baſis F D, 
docs ſhew the inclination of theſe 
revolutions unto the Horizon. The 
ground and demonſtration of this, 
are more fully {ct Cown by Gridus 


Ubalaus, in his Mechanicks, and that 
othicr 


Daedalus , by, Lib. 11. 


n_ A coyS Oo £© HOUHh 


Cylinder the perpendicuhar, 


__— | —  — —— _ 


Cap. 15. Mechanical Motions. 281 
other Treatiſe De Coch/es, which he 

| writ purpoſely for the explication of 

this inſtrument, where the ſubtilties 

of it are largely and excellently hand. 

led. 

Now it this Screw which was be- 
fore perpendicular, be ſuppoſed to 
decline unto the Horizon by the an- 
gle FBG, asinthis ſecond Figure ; 


CA 
pr F 
_— | 
D G 


|; 


then the inclination of the revolutions 
init, will be increaſed by the argle 
E D H, though theſe revolutions will 
ſill remain in a kind of aſcent, ſo thar 


water cannot be turned through them. 
| Bur 
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But now it the Screw be placed fo 
far declining. that the angle of its 
inclination FB (;, be 1cfs than the 
angle E CD, in the triangle, as in 
this other Diagram under the for- 
mer ; then the revolutions ot it will 
deſcend to the Horizon, as does the 
line E C, an.{inſuch a poſture, if the 
Screw be turned round, water will 
alcend through its cavity. Whence 
it 15 cake to conceive the certain dc- 
clination wherein any Screw mult be 
placed for its own. conveyance of wa- 
tcr upwards. Any point bcetwixt 7 
an [), being in deſcent ; but yer the 
more the Screw declines downwards 
rowards D, by fo much the more wa- 
icr will be carried up by it. 

It you would know the juſt quan- 
tity of water which cvery revolution 
do contain and carry, according to 
any inclination of the Cylin-lcr, this 
may be calily found by aſcribing on 
Itan F//:;/is, parallelco the Horizon ; 
which E!l:p/is will ſhew how much of 
the revolution 15 empty, and how 
m: ach till, 
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The true inclination of the Screw 
being found, together with the cer- 
tain quantity of water which every 
Helix does contain; it 1s further con- 
ſ1derable, that the water by this In- 
[trument does aſcend naturally of it 
ſelf without any violence or labour, 
and that the heavineſsof it doth lie 
chiefly upon the centers or axis of 
the Cvlinder, both its ſides being of 
equal weight (faith Uba/dw)) ; S5that 1's ! 1 
(it ſhould ſeem ) though we ſuppole ?'” + 
cach revolution to have an equal quan-_ 
tity of water, yet the Screw wall 
remain with any por upwards ( ac- 
cording as it ſhall be ſet ) without 
turning it ſelt either way. And there- 
fore the leaſt ſtrength being added 
to either of its ſides, ſhould make it 
deſcend, according to that common 
Maxime of .4rchimedes ; any addition 
will make that which cquiponde- ,,.;... 
rates with another, to tend down- 7! + 
wards. 

But now, becauſe the weight of 
this inſtrument, and the water in it, 


docs raw wholly upon the axis, 
hence 
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hence is it (ſaith Ube/dss) that the 
grating and rubbing of theſe axes a- 
gainſt the ſockets wherein they are 
placed, will cauſe ſome ineptitude and 
reliſtency to that rotation of the Cy- 
linder, which would otherwiſe enſue 
upon the addition of the leaſt weight 
toany one ſide ; But ( ſaith the ſame 
Author) any power that is greater 
than this reſiſtency which does arilc 
from the axis, will ſerve for the tur- 
_ itround. 
heſc things conſidered cogether, it 
wall hence appear, how a perpetual 
motioga may leem eaſily contrivable. 
For if there were but ſuch a water- 
wheel made on this inſtrument, upon 
which tho ſtream that is carried up, 
may fall, in its deſcent it would turn 
the ſcrew round, and by that means 
convey as much water up, As is requt- 
red to move it 3 ſo that the motion 
mult needs be continual, ſince the 
ſame weight which in its fall does turn 
rhe wheel, is by the turning of the 
wheel carried up again. 
Or it the water falling upon one 
whicel, 


Cap.15. Mechanical Motions. 285 


wheel, would not be forcible coough 
for this effet, why then there might 
be two or three, or more, according as 
the length and elevation of the au 
ment will admit ; By which means the 
weight of it may be ſo multiplied in 
the fall, that it ſhall be equivalent 
to twice or thrice that quantity of 
water which aſcends. As may be more 
plainly diſcerned by this following 
Diagram. 


Cap. 15. Mechanical Motion;. 
Where the hgure L 4, at the bot- 
tome does :eprefent a wooden Cylin- 
der with ticlical cavities cut in it, 
which at A B, is ſuppoſed to be c0- 
vered over with tin plates, and three 
water-wheels upon it, HI XN. The 
lower ciſtern which contains the wa- 
ter being CVD. Now this Cylinder 
being turned round, all the water 
which from the ciſtern aſcends thro? 
it, will fall into the veſlel at E, and 
from that veſſel being convey ed up- 
on the water:wheel 'H, ſhall conle- 
qumy give a circular motion to 
e whole Screw : 
ſhould be roo weak for the turning 
of it, then the ſame water which 
falls trom the wheel #7, being recet- 
ved into the other veſſel F, may 
from thence again deſcend on the 
wheel / ; by which mcans the force 
of it will be doubled. And it this 
be yet inſufficient, then may the wa- 
ter which falls on the ſecond wheel 
J, be received into the other vellcl 
G, and trom thence 2gain deſcend on 
the third wheel at A and lo for 
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Or it this alone 


23” 


There rn» 
another 
I:ke con 
ti1Vaince 
to this 
purpofe '71 
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many other wheels, as the inſtrument 


1s capable of. So that beſides the- 


reater diſtance of theſe three ſtreams 
rom the center or axis, by which they 
are made ſo much heavier ; and be- 
ſides, that the fall of this outward 
water is forcible and violent, whereas 
the aſcent of that within, is natural ; 
Beſides all this, there is thrice as much 
water to turn the Screw, as 1s carried 
upbyit. 

But on the other (ide, it all the 
water failing upon one wheel, would 
be able to turn it round, then half of 
it would ſerve withrwo wheels ; and 
the reſt may be ſo diſpoſed of in the 
fall, asto ſerve unto fome other uſc- 
ful delightful ends. 

When I firſt thought of this in- 
vention, I could ſcarce forbear with 
Archimeacsto cry Out ewprxa wings ; It 
ſeeming ſo infallible a way for the 
efteQing of a per;etual motion, that 
nothing could be ſo much as pro- 
bably objeted againſt it : But up- 
on trial and experience I find it 
alrogether inſufficient for any ſuch 


purpolec 


C 
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' purpole, and that for theſe two rea- 
ſons : 

1. The watcr that aſcends, wi!l not 
make any conſiderable itream 1n the 
fall. 

2. This ſtream (though multiplied ) 
will not be ot force enough to turn a- 
bout the Screw. 

1. The wateralcends ently, and 
by intermiſſions, but it falls continu- 
ately, and with force ; each of the 
three veſlcls being ſuppoſed full at 
the firſt, that fo the weight of the 
water in them might add the grea- 
ter ſtrength and ſwiftneſs ro the 
ſtreams that deſcend from them. 
Now this {wittneſs of motion will 
caule ſo great a difference betwixt 
them, that one of theſe little ſtreams 
may ſpend more water 1n the fall, 
thana ſtream iix times bigger inthe 
aſcent, though we ſhould ſuppolc 
both ot them to be continuate ; How 
much more then, whe as the aſccn- 
ding water 15 vented by fits and 
intcermiſſions, every circumvolution 
voiding only ſw much as is con- 

| \' taine.! 
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2994 gens wc {/x? Andin this Par- 
ticular, ore that 15 not verſed inthele 
|. ind ot Ko Ins, May be caltly 
Ui CLIVE: as 
But Iccondly, though. thure were 
ſogIcatac itproportion, yet notwith. 
ſtandi ng the to FC Ol thclc ourwar | 
fircams m:oher gli envy get erve for 
the turnit'g of tie SIC, if 1t WCIE 
{that both py { ies Would ecquipon- 
donate, the watcr be my in them (as 
Tbild Rakes ;rincd ).: But now u 
G11 tariher examiration, we ſhall Gad 
1Sallertion of His. to be utterly a- 
ay all both 1eal 1 nd experience. And 
4n «| [itt the cluct miſtake 
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Where 1 hE, Teprofen: a Screw 
covered over, C 1) / th THAT 
volutien ot it, C' [2 the alu [in 
fide, E D the defoun UN ficke. TYES 
point Dthe muddle. T he Horiz 
ral line C F, ſhewins how much ol 
the H/:x is led vc water, =. 
of the aſcending ([ii'c, tom © rhe } oe 
g10nIng of the H-/:x, tro D the rid Ne 
'of it ; and on the delcending. 1. 
Irom Dt: mide, to the poinrts, 


where the. Emin dcors: cut the 
${þpx: New 1-6 60K, thit- this 
Litter part [) (, 15 1 tiur ncar To 
much, and cont. ;iicn ly por foheav: 
St:c other. {3-C And tris; 


! , . Fo - F - | . o [ . 

1 all the or her revolutions which 5 
| . N\ - 1 . " V % i ! oY, 
21 are: cirhict more; or larger; 10 


% \ 4 
os a  ». 


+ 
" 


292 Dedainus ; or, Lib. Il: 
will the difficulty of this motion be 
incre.tvd V\ hence it will appear, 
that thc o1:rward ſtreams which de- 
{ccn', muſt be of fo much force asto 
cunt vail all that weight whereby 
the .\ccnding ſide 1n every one of thele 
1:V0lutions does exceed the other ; 
A.:4 though this may be effected by 
making the water-wheels larger ; yct 
then the motion will be ſo flow, ins 
the Screw will not be able to ſupply 
thc outward ſtreams. 

"There 1+ another contrivance to 
this purpoſe mentioned by Auzrcher 
ve Mn, {.2.p 4 depending upon 
the licat of 11ic Sun, and the force of 
winds : but i 15 habie to ſuch abun- 
dance of exceptions, that it is ſcarce 
worth thc mentioning, and docs by no 
means deſurve the confidence of any 
IgcnLus Artiſt. | 

Tt us have I briefly exvlained thc 
piovahiites and defetts of thoſe ſul- 
UL contrivances, whereby the making 
of a perpetual motion hath been ar- 
remp:icu. Iivould be lothito viſcor- 
14vc thc enquiry of. any ingemors 


Artic 
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Artificcr, by denying the poſſibility of 
cttecting it with any of thele Me- 
chanical helps ; but yet (I conceive) 
it thoſe principles which concern the 
ſlowneſs of the power in compariſon 
tothe greatneſs of the weight, were 
rightly underſtood, and throughly 
conſidered, they would make this ex- 
periment to ſeem ( if not altogether 
impoſſible, yet ) much more difficult 
than otherwile perhaps it will appear. 
However,the inquiring after it,cannot 
but deſerve our endeavours, as being 
one of the molt noble among! all thele 
Mechanical ſubtilties. And (as it is in 
the fable of him who dug the Vine- 
yard for a hid treaſure, though he did 
not find the money, yet he thereby 
made the ground more fruitful ; ſo ) 
rhough we do not attain to the effe- 
ing ol this particular, yet our ſearch- 
ing aſter it may cliſcover ſo many o- 
ther exccllent ſubtiltics, as ſhall abun- 
dantly recompence the labour of our 

CNAUITY, 
And thcn beſides, it may be ano« 
Mer £109 :ragement to conſider the 
pleaſure 
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pleaſure of ſuch ſpeculations, which 
do. raviſh and ſublime the thoughts 
with more clcar Angeclical content- 
ments. Archimi ls was gencrally {o 
taken up in thedelight ot theſe Ma. 
thematical ſtudies of this familiar 
Lexo(ac xy Siren, (as Plutarch ſtiles them) that 
| evyeixs he forgot both his meat and drink , 
op. nd other neceſſities of nature ; nay 
Plut ar ch vs po « $ 
- that he neglected the ſaving of his 
Jean. Tx'- life, when that rude ſoldier in the 
wo pride and haſte of viftory , would 
Yolr. Not give him leafure to finiſh his 
Mexm.'. demonſtration. What a raviſhment 
- was thai, when having found out 
the way to meaſure Hrs Crown, 
he leaped out of the Bath, and ( as 

_ if he were ſuddenly poilelt ) ran na- 
ked up and down,crying een -* price | 
It is ſtoried of Thalrs, that in his 
joy and pratitude for once of theſc 
Mathematical inventions, he went 
preſently to the Temple. and there 
offered up a ſolemn ſacrifice. And 
Pythaccy a UDCN tI.C Ike occalion. 15 
related to have ſacriticed a hundred 
Oxen. Ths& zultice of providence ha- 
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ving lo contrived it, that the pleaſure 
which thetic is in the ſucceſs of ſuch 
inventions, ſhould be proportioned to 
the great dithiculty and Jabour of their 
1nquiry. 
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